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An Anders compressed air 
dryer fully automatic differ- : 
ential pressure explosion- 

proof type with steam regen- | t 
eration and external heater 

and cooler, with an oil ad- 

sorbing prefilter. Anders, a f | 
new division of Milton Roy 
Company, has had over 20 

years of experience in build- f u 
ing quality instrument air : 
dryers and gas dehydrators. 


--- WITH ANDERS AIR DRYERS 


Proper conditioning of your air supply is assured by 
Anders Instrument Air Dryers . . . continuous units in 
which the adsorption, reactivation and cooling cycles 
are entirely automatic. Semi-automatic and manually 
regenerated models are also available. 

These automatic dryers are: 

® built with open, weatherproof or explosion-proof features 
® available in 24 standard sizes for quick delivery 


®@ designed for 3-hour regeneration cycles and up 


® supplied for steam or electric activation 



















Keep your pneumatic controls operating efficiently 


CONTROLLED VOLUME PUMPS e 
CHEMICAL FEED SYSTEMS e 


1 CIRCLE 2 














} 
®@ welded construction according to ASME and ASA Code 


Sizes range from a 5 SCFM to an 11,500 SCFMw 
which contain silica gel, activated aluminum, Mo 
beads or Molecular Sieves as desiccants. Specially eg 
neered dehydrators for various gases and liquid hyde 
carbons are also available . . . in sizes to 100,000 SCPM} 
at pressures up to 6,000 psi for use in missile work fe 
helium and air drying. 





Anders Lykens Corp., a division of MrLTon Roy Cot} 
PANY, 1300 East Mermaid Lane, Philadelphia 18, ft 
Engineering Representatives throughout the world. 


CHEMICAL INSTRUMENTATION SYSTENS 


QUANTICHEM ANALYZERS 
ANDERS AIR AND GAS DRYERS 
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the largest 
variety 


In size and length, in iron, nickel, 
and alloys, and in formed or pre- 
cision drilled, Gordon has about 
the largest variety of thermocouple 
protecting tubes. And you get off- 
the-shelf delivery on most any of 
this great variety of “standard” 
tubes. Gordon also makes protect- 
ing tubes to specifications for 
special requirements. 

Give Serv-Rite a trial on your 
next protecting tube requirements. 
You can’t go wrong. Careful manu- 
facture and rigid inspections assure 
satisfaction. Get full information 
today. Ask for Bulletin 11-13. 


@ Bulletin 11-13 gives general applica- 
tion data, specifications, and ordering 
information on Serv-Rite protecting tubes 
and protecting wells —the largest group- 
ing in one listing. 

6221 


CLAUD S. GORDON CO. 


623 West 30th St., Chicago 16, Ill. 
2011 Hamilton Ave., Cleveland 14, O. 
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—COMING UP 


e Plant and Process Nuclear Instrumentation 








A five-part, eighteen-page review of the latest nucleat 
instruments and techniques, including fission monitoring, 
control valves for reactors, instrumentation of the new 
slurry loops, high temperature-pressure measurement, and 
continuous analyzers in radio-chemical pilot plants. This 
will be a coming ISAJ feature no process instrument man 
should miss. 


e What Is a Transistor? 


An easy rundown on how they work, how made and how 
used in instrument circuits. 
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For Optimu um Pressure Control, Specify BS&B 


72-14 Pressure Controllers And Transmitters! 


| ‘E Proportional « On-Off « Differential Gap 
~- \ Indicating Or Non-Indicating 











ie PRESSURE REDUCING CONTROL 








SAFETY SHUT-OFF 
CONTROL 


oq f FEATURES OF POWER UNIT: 
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@ Three-To-One High Capacity Relay 
itive and 
“al BACK PRESSURE CONTROL © Vibration Proot 
wy ® Push Button Cleanout 
‘a ¢ Factory Calibrated 
= Feed -Back Bellows 
i} © Micrometer Adjustment 
“0 LOW PRESSURE CONTROL 
a. os 

: DIFFERENTIAL PRESSURE 

Ask Your BS&B Sales En- 
H gineer For Full Details, Or -»- FLOW CONTROL | \\ 
| Write For Catalo -14, 
te For Catalog 72-14 eR Exampie or propuct 

=] v1 a_i), Vee) & BRYSON, INC. 
Controls Division, Dept. 4-EH5 


7500 East 12th Street 
Kansas City 26, Missouri 
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WHAT’S NEW 
——_— IN THE 


Government & Engineers 


Allegheny Offshoots 


Reactor Reactions 


Instrument Firsts 





INDUSTRY ~<a 


Civil Service Commission has sent a proposal to Congress Which yi 
help put the government on more competitive footing with Privats 
employers in recruiting engineers and scientists. Proposal calls fe | 
payment of travel and moving expenses for newly hired employees j 
their first duty station; would also permit agencies to pay transpyp 
tation costs for employee’s immediate family and expenses for quali. 
fied prospects on recruitment visits. 


On the pay front, Congress is pushing for legislation to Provide g | 
percentage increase for all classified Federal employees. Some ep, 
plications are expected on how the increase will apply to engines, 
and scientists. 


Contemplated increase runs from 6 to 11‘. But, it has been jpg 
cated that the President will veto any increase more than 714%, __| 


} 


It now looks as though the Allegheny High School Instrument-Agi. 
mation Course (ISAJ, April 1958, Page 56) will be extended to may 
other schools in the Pittsburgh area—on a technicality. 


The School Board, which mandated advanced physics for all high 
schools, is now considering integration of the traditional advance | 
physics course with the high motivation automation course. Thi 
would mean that possibly in the near future, many city schools woul | 
have a taste of the kind of instrumentation program now going ong | 
Allegheny High School. 


Definitely set for September 1958 is a technician training course 
be given at Connelly Trade School in Pittsburgh. The course willl | 
essentially the same as that being given at Allegheny—same le. | 
turers, general course of studies, ete.—except that it will be allotted } 
3 hours a day and instead of college preparation as a goal—there wil 
be a technician job at the end of the rainbow. Course will probably | 


be called “Electronics and Automation.” 


Aerojet-General Nucleonics has completed the first portable pool-typ 
reactor in existence. This reactor went critical during February wit 
780 grams of contained Uranium 235—the lowest critical mass eve 
obtained in a pool-type reactor. It passed exacting tests prior W 
shipment to the Brussels World’s Fair. 





AEC sources revealed that Argonne National Laboratory’s expe 
mental boiler water reactor at Lemont, Ill. is performing beyonl 
planned capacity. Reactor power levels 21% times design ratings # 

50,000 kw of heat have been successfully attained. 
What to do with radiation waste? University of Texas physicist Dt. | 
G. W. Crawford is investigating the use of radioactive waste 0 

bolster crude oil recovery in sealed reservoirs. | 


Daystrom Systems, has shipped the first general-purpose digital com: | 
puter to be applied ‘‘on line” for data handling and computing in the 
power industry. 


An electronic machine that reads a magazine article and then write 
an abstract has been developed by IBM. Called “Auto-Abstract,” the 
machine is expected to be highly useful in excerpting scientific pape 
and foreign language articles. 

(Please Turn to Page 10) 
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30,000 samples per second 


300 samples per second 
for each of 100 transducers 


Wherever a large number of transducer signals must be sampled 
for high-speed recording, the Wiancko High-Speed Commutator can 
give unrivalled performance. It will accept up to 100 low-level ac 
or dc inputs and sample at up to 30,000 samples per second. It 
will maintain this pace over trillions of faithful cycles of operation 
because it uses solid-state elements exclusively, requiring only 


8 watts of power. 





Any sampling rate or sequence of sampling rates up to 30,000 
per second can be programmed. Inputs can be varied in blocks of 
10 without introducing dead time, and units can be cascaded to 
accept more than 100 inputs. Noise is less than 10 microvolts 
(10 microseconds after switching) and resolution to 0.1% or 
better is obtained on the lowest input range. 

The High-Speed Commutator is adaptable to a great variety of 
FM telemetering systems, AM systems, logging systems, and dc 
data systems. The commutated output is directly applicable to 
any high-speed analog-to-digital converter. The commutator’s 
clock-pulse generator can be used to synchronize the converter 
with the commutator. In many applications no amplifiers are 
needed since inputs as low as +50 millivolts full scale can be 
commutated directly. 


A miniaturized 30-channel version of the 
High-Speed Commutator, occupying less 
than 30 cubic inches, is available for air- 


borne applications. 

For further data or application informa- 
tion on this outstanding commutator, write 
for Product Bulletin 102. 


Engineering Company 


255 N. Halstead « Pasadena, California 
e Eastern e Northern California e Southern California 
No. 2 South Maple Ave. Cowper-Hamilton Bidg. 3410 E. Foothill Bivd. 
Ridgewood, New Jersey Palo Alto, California Pasadena, California 
Phone: Gliibert 4-2444 Phone: DAvenport 6-7053 Phone: Elgin 5-7186 
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Sales — Mixed Reports 


Mergers 


New Companies 


Minimum Wage 


Leveling Off 


Reports on sales and earnings for 1957 continue to be mixed, 


Dr. Arnold O. Beckman, Beckman Instruments prexy, decling 
forecasting net income for 1958, but commented that “there won: 
be much profit” for quarter ending March 31. Beckman came up vi 
net losses in the Ist and 2nd quarters, but expects sales for the figeg 
year ending June 30 to be about same as ’57 ($38 million). 


On the brighter side, consolidated earnings for General Dynamics 
rose 32% with sales up 44% over 1956. However, profit margin wy 
down to 5.9% from 6.3% in ’56. 

Despite “the lowest number of oil well completions in 4 years” Con. 


solidated sales volume for Black, Sivalls & Bryson reach 
$47,441,871—topping 1956’s $45,771,741 by a 3.6% margin. 


Perkin-Elmer racked up a 43% increase in sales for the six month 
ending January 31. 1957—$7.0 million; 1956—$4.9 million, Ng 
profits were also up. 


Manning, Maxwell & Moore sales for 1957 up $11,119,675 over 19% 
} 


& 


Amphenol Electronics sales in 1957 up $4,092,584. 


For the fifth consecutive year, Assembly Products realized a galy | 
increase of more than 40%. : 


F. J. Stokes Co. officials characterized 1957 as its “best year.” Ship 
ments were up 7% and net profits 23%. 


Minneapolis-Honeywell president Paul Wishart “does not expect tr. 
mendous business this year compared with last year,” but he pre | 
dicts “1960, 1961 and 1962 will be the 3 biggest boom years i | 
country has ever seen.” 





* he 
ae 
Edin Co. will merge with Epsco, Inc. | = 


Bausch & Lomb last month acquired Applied Research Laboratories | e 
as a wholly owned subsidiary. z 
A premerger notification bill which passed the House and died in 
the Senate last year is being reviewed by Sen. Kefauver’s Senalt 
Antitrust Subcommittee. 


Varian Associates formed a new Radiation Division to design ani 
manufacture electronic equipment, components and particle acceler 


tors. 

Hancock Industries, has established a new operating concern—Cor 
trol Systems Co. to develop and market a unique mechanical conttd 
monitoring system. 








Labor Secretary Mitchell set minimum wage of $1.20 per hour for | 
work done on government contracts in scientific, industrial and lab | 
instrument industries. Under the Walsh-Healy Public Contracts Att, | 
secretary sets minimum wage on government contracts over $10,000. | 


A survey conducted by the Institute of Printed Circuits reveals # 
leveling off in the growth of this electronics area. ’ 


With this comes the demise of many small firms that entered the fielé 
with limited capital and experience. Slim profits and even stiffe 
competition in printed circuits has also forced out some of the bigs# 


components manufacturers. 
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This sensing diaphragm capsule 
flange-mounts directly on side of tank. 
All wetted parts of Type 316 stain- 
less steel, with optional plastic coat- 
ing for further corrosion protection. 





\ EW | direct tank-mounted 


LIQUID LEVEL 
TRANSMITTER 


IDEAL FOR: Viscous or 
corrosive fluids, slurries, 
and solids-in-suspension, 
as well as “easy-to- 
measure” fluids. 


Now you can measure the level of 
“difficult or easy-to-measure fluids 
— economically, without the compli- 
cation of floats or bubble tubes, and 
with sustained high accuracy over 
the entire range span. 

Flange-mounted directly to the side 
of an open or closed tank, the Type 
13FA Transmitter eliminates piping 
and purging. Its stainless steel dia- 
phragm capsule senses level changes 
instantly. Conventional tubing leads 
its output air signal directly to stand- 
ard 3-15 psi receiver-recorders and 
controllers without need for inter- 
mediate signal converters. 


The 13FA provides an accurate, 
trouble-free solution for level meas- 
urement problems. Write for detailed 
information, or ask your nearby Fox- 
boro Field Engineer to explain its 
application to your specific process. 
The Foxboro Company, 345 Nepon- 
set Ave., Foxboro, Mass., U.S.A. 





FOXBORO 


LIQUID LEVEL TRANSMITTERS 
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by Charles D. Close (Member ISA) benefit. But today, only a little of locating the reaction in a Pipeline jy } But 
President, CDC Control Services, Inc. this possible benefit is being obtained. stead of a vessel. Process equilibriug of | 
Hatboro, Pennsylvania WHY? is established without much feedbad limi 
Well, because today, most con- control; automatic control 1 used on) 5 
5 ae ' ; ; to maintain uniform conditions 
Continuous processing is dynamic. tinuous processes are not truly con- Then, after considerabl stat 
ra . . , € data hy 
Webster defines DYNAMICS as: “Re- 4#”uwous. At their worst, they are joc accumulated from bench unc 
lating to energy or physical force in merely a series of batch operations; and pilot-plant experience Sc $0 
. “e »-» ° e A Withoy: | ‘ 
motion; opposed to static. The sys- at their best, they are pseudo-con- worrying through the detailed ; wri 
_ on : “i esi : 
tems approach to plant design is also tinuous because the traditional the unit process is selected. Re in ¢ 
opposed to static. static batch-operation philosophy Ro cd. Ba con 
“ee neither at bench-scale nor in pig 
In a ¢ruly continuous process, the has largely smothered their inher- plant has there been any study ¢ con 
Ree aarti. iors se weesiee— — dynamic possibilities. controllability. Control — diffcukix | 
an essential advantage of the continu- ; which appear are handled b I 
ous process, because the flowing stream The Old Static Approach ing at increasing pete tota 
can be effectively brought in contact Now let’s see how static thinking or decreasing throughput rate. [). tim 
with the processing condition and dominates today’s method of process happily, these expedients aren't eval. this 
catalyzing means under casy command design as it develops from laboratory ated as to the economic penalties th dyn 
of the time factor. This cardinal ad- to full-scale plant. After the labora- will exact when the process is scale uct. 
vantage of continuous Over batch pro- tory finds that the n product can up to production size. | pre: 
cessing should result in great economic _e produced in glassware, the bench- This static approach adds up to jug | _pro 
_ scale stage is used to explore process- this: reactions are considered pre } con 
2 Se MWe Tah Adnse ing problems. In pilot-plants, batch tically as a batch process which wil con 
Genie’, Oe. , , ™ reactions are made continuous by re- (Please Turn to Page 17) libr 
_ Ou 
unc 
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There's an : if 
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SIE P sai * 
ower Supply the 
un 
to meet via 
any application “ 
ma 
0 
New circuit developments now enable SIE to offer P 
transistorized power supplies to cover all possible appli- 
cations: DC to DC, DC to AC and AC to DC; regulated fee 
and unregulated, high and low voltage and current ratings, if | 
for laboratory, industrial and military installations. if 
Especially significant is SIE’s new circuit which per- ess. 
io Be mits operation from DC input voltages above 30 volts des 
sastaiailiiidetions without requiring special transistors. inv 
TPC-2 Specification In the 60 watt TPC-2, an ingenious case design ult 
inal permits it to be used in free air without a heat sink, or wh 
Input Voltage: 12 vde nomina attached to a heat sink in a confined space. cha 
Input Current: 6.2 a full load, 0.8 a no load ~ 
Maximum Rated Output: 400 ma @ 150 vdc or 200 ma @ Check these specifications. They will 4 
300 wie suggest many new applications for . 
Efficiency: Better than 80% at full load these latest SIE contributions to Elec- uct 
Load Regulation: Less than 15%, No Load to tronic Instrumentation for Industrial Th 
Full Load Progress. 
Less than 8%, One-Half Load to 
Full Load vel 
Ambient Temperature: —40° F. to + 150° F. 
Ripple. 0.5% full load, RMS basis SOUTHWESTERN INDUSTRIAL we 
Dimensions: 3%"’ Hx 32%," Lx 2%" W ELECTRONICS COMPANY = 
Weight: 1% Ibs. 2831 POST OAK ROAD © P O BOX 13058 © HOUSTON, TEXAS pre 
Price: $125.00 (F.0.B. Houston, Texas) s 
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(Continued from Page 12) 


be handled in continuous equipment! 
Material is flowing and reactions can 
be made to take place at any instant. 
But, this inherent advantage of the 
continuous process has been largely 
ignored. Instead, there is a tendency 
to play safe, to slow down all reactions. 
But this safety is equated to the ability 
of the unit to remain within narrow 
limits. 

So long as we regard only the 
statics of the process and do not 
understand its inner time relations, 
so long as chemical equations are 
written in equilibrium instead of 
in differential form, equipment and 
control will not make their full 
contribution to economical produc- 


tion. 


Fundamentally, we do not know the 
total interrelation of the reaction with 
time. And even when we do know 
this, we do not apply it to develop 
dynamic criteria for the desired prod- 
uct. We make little effort to obtain 
greater yield by fast manipulation of 
process conditions. So our plants be- 
come overweight through t'lis extreme 
conservatism of trying to effect equi- 
librium by using long retention time. 
Our development is limited to an 
understanding of the conventional 
equipment assembled to manufacture 
the required product. 


Such development work merely 
determines relationships equating 
the process to steady state. No 
understanding is sought of the de- 
viation of the process from steady 
state, except where such deviations 
cause excessive non-uniformity of 
desired yield. Then, changes are 
made to the process to increase the 
process inertia or time constant. 


All this might work out properly if 
feed stock composition never changed, 
if products always were identical, and 
if there were few upsets to the proc- 
ess. Even then it would produce the 
desired result, but at a needlessly-large 
investment in plant. However, today’s 
ultimate desire is to: 1. build a plant 
which economically can handle feed 
changes without product specification 
changes; and 2. accommodate market 
demands with minimum off-spec prod- 
UCTS. 


The New Systems Approach 


Let's try a different approach in de- 
veloping the chemical process. Today 
we have tools at our command which 
were not available when continuous 
Ptocesses first were successful. We 
now understand the control loop. Pre- 
Miously, we understood interaction 

(Please Turn to Page 18) 
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(Continued from Page 17 ) 


only in terms of the equilibrium 
ditions; now we write a differen: 
equation which describes the 
reaction more completely. Now 

can optimize the reaction to Yield the %. 
maximum product in the least tim | 

As an example: until 30 years 
all milk was pasteurized by heating ¢ 
in a tube heater and then holding jg | 
for 30 minutes at 144° F jn 9 Ie 
tank. Laboratory demonstrations 
showed that, by heating milk wat 
higher temperature for a shorter time 
and cooling it quickly, complete pus 
teurization could be accomplish 
with better flavor and very Consider. 
able savings in equipment. 

Similarly, a flash heater-cooler 
might be considered for reactions 
chemical processing. First, react 
time constants and transfer fune 
of the reactants would be determi 
in the laboratory to ascertain whet 
there was any justification for sm 
fast-time-constant heat-exchangers, © 





A few chemical and petroleum 
companies have demonstrated tha 
the systems approach, whereby 
processes and controls are dy 
ally treated, can solve really sp 
born operating problems. 


Many times when we study a rea 
tion statistically, we neglect to real 
that the equilibrium equation is 
only under very limited conditi 
Suppose we now re-state the é€ 
brium as a differential equation! 
other words, put time in our @ 
tions. ; 
This new approach will deman 
cumulation of data covering reat 
response rates and other criteria 
fluencing response. Granted, it ¥ 
be expensive to write all the po 
inter-acting equations in a time 
mension and then optimize them 
all conditions. So let's look at i 
systems approach in still another 

Accepting today’s steady-state ted fe 
niques, suppose we write differenti FI 
equations around the conditions d # 
steady-state. We take it from steady 
state algebraic representations, ait 
put it into dynamic or differential” 
form. a 
Many of the important points # 
process control can be studied usifg 
this steady-state analysis. A dynamit 
analysis need be made only on tt 
“bad actors” in our processes. 4 

Our steady-state analysis woul 
equate the independent variables, cot 
trol parameters, and dependent vale 
ables in a Taylor expansion. By elit 
nating most higher-order terms, 
would obtain a series of steady-stil 
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equations which could be tabulized i 
(Please Turn to Page 24) 
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AMERICAN-MICROSEN 


FLEXIBILITY 


anticipates ever-changing needs 
in process control 


Some day your plant processes will include data handling or com- 
puting systems. Your processes will be changed to boost efficiency 
or to make new products for tomorrow's markets. You will use 
product stream analyzers. 

Is your instrument system adaptable to keep pace with changes 
experience dictates in operating new processes? 

The American-Microsen Electronic Process Control System is 
flexible. It is designed to solve ever-changing problems of process 
control. The DC signal used throughout is compatible with data 
handling systems. Changes in control arrangements are easy to make. 
Simply rewire instruments already on the job and plug in new com- 
ponents as needed. Standard instruments can be used for cascading, 
ratioing, programming, etc. 

Flexibility is but one American-Microsen System advantage. In- 
stallation and operation are more economical. Accuracy is higher 
and control is closer whatever the distance between process and 
control room. 

Try out the American-Microsen Process Control System. Write 
for information and ask one of our sales engineers to call. He will 
gladly explain how you can use the system profitably. 


MANNING, MAXWELL & MOORE, INC. 
INDUSTRIAL CONTROLS DIVISION * DANBURY, CONNECTICUT 


MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 


For More Data CIRCLE 18 on Inquiry Card 
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e Transistorized Amplifier 

e Printed Circuits 

e Dial 5 Chart Speeds 

e Chart Tearoff Strip 

e Automatic Standardization 


e Standardizing Indicating 
Light 


e Built-in Chart Saver 
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WEST Mihinnd. 


CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 
FACTORY AND GENERAL OFFICES: 


4355A W. MONTROSE, CHICAGO 41, ILL. 


BRITISH SUBSIDIARY 
WEST INSTRUMENT, LTD. 


52 Regent St., Brighton 1, Sussex 
Represented in Canada By: Upton, Bradeen & James 
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Maro?” RECORDERS by WEST 
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Now in full production, these completely new tubeless potentiometer 
strip chart recorders are ready to go to work for you. 


(im 
cal 


Get these features in all standard models at no extra cost: 


e Plug-in Construction 


e Separate Chart Re-Roll 
Motor 


e Infinite Resolution Slide 
Wire 

e Eleven Inch Calibrated 
Chart Width 


e Will Mount in 19 Inch 
Relay Rack 


a 


Yours are ready! For data or demonstration, write for Bulletin M 
or phone your West representative listed in the Yellow Pages. 


the trend is to WEST 


Ga gz 


Visit us in BOOTH 426 
4th International Automation Exposition 
June 9 thru 13, 1958 in New York 


n Inquiry Card 





(Continued from Page 18) 


show the effect on the dependent yar 
able of a one-percent change in a 
independent variable, and jp oad 
control parameter. This Systematj 
method of looking at the total nail 
state conditions around an operat} ] 
point would immediately show ‘ 
which independent and which 
trolled parameters must be held on 
cisely tO minimize variation of the 
dependent variables. 

This method provides you With 
tools for looking at today’s Process 
and determining the difficulties th 
should be studied in detail, Ip a 
actual case, this technique established 
that better valve resolution would jm. 
prove yield sufficiently to make th 
process economical. It was necessary 
to improve resolution by 50 times, o 
only one valve, in order to correc 
recurring off-spec production. 


_ The systems approach brings 
time back into focus. For ease of 
design and comprehension in the 
static approach, time had in many 
cases been eliminated from the 
equation as a design simplification, 
Now we are capable of taking 
time back into our computations 
through the use of computers and 
process control understanding. This 
will secure many advantages of 
economy and quality heretofore 
impossible by our present cut-and- 
try, narrow-gage methods. 


What's Holding Us? 


Each issue of our technical 
journals includes additional disclos- 
ures of the systems approach using 
analog-computer techniques, Taylor 
expansions, or frequency-response a0- 
alysis. Today's chemical engineering 
methods convert the batch process into 
an assembly line. Tomorrow's ap- 
proach adds time as an essential con- 
sideration. With dynamic unit proc 
ess design and control, it should be 
possible to peak the yield ar the high- 
est levels, and improve uniformity of 
the product. Once we can do this, 
we will be able to change the product 
so as to meet the requirements of 
inventory, and to accept variations if 
raw materials, yet without disrupting 
production or rejecting off-product 
yield. 

In starting his career, Bob Hope ad- 
vertised “Have tuxedo, will travel 
We can paraphrase the present situa 
tion of the process industries as “Have 
control, will travel.” Because n0W, 
with dynamic control and computer 
techniques, the process industries will 
travel fast and far along the road t0 
really optimized, fully actuated, truly 
continuous plants. So let's travel! 
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Editorial 


INSTRUMENTATION e SYSTEMS ee AUTOMATIC 











Automation Mistake May Doom World 


The United States and the Soviet Union will soon have the ability to destroy each other 
by the press of a button. How long this stand-off in striking power will continue is anybody's 
question. Experts predict anywhere from three years to thirty years. This is not the real 
problem. We must learn to live with the fact that some madman may push the button that 
will result in North America being scattered as fine dust over the earth or that some insignifi- 
cant malfunction of our modern defense machines could do the same to Russia. 


Statements by Dr. W. H. Pickering of California Institute of Technology in the January 
22nd issue of the New York Herald Tribune present a striking picture of the power which 
machines hold over the existence of civilization. Here are highlights of his views: 


The push-button era of warfare is here—fantastically beyond the concepts of a decade 
ago. We can equate one push button to one city anywhere on the earth, for an ICBM with a 
nuclear warhead is all that’s needed to destroy a city. It takes less than 30 minutes to reach 
the target. Every city will be living with the threat of destruction—its life dependent on one 
man. This man is not the ruler or president, but a lonely soldier on guard at an isolated ICBM 
launching site. The least we can hope for is that he is not one of those hotheads who takes 
pot shots across the border. His action can be the death sentence for a city. 


The only answer is the ability for immediate and total retaliation. The military planner 
calls for long range radar and elaborate computers to determine if the signal is due to an 
enemy missile, a friendly plane or a meteor. A complex communications network is needed for 
defense and offense command. Retaliatory missiles are launched once the enemy missile is in 
flight. Destruction of the enemy is achieved, even if our launching sites do not survive. 


The decision to destroy an enemy nation—and by inference our own—will be made by a 
tadar set, a telephone circuit, an electronic computer. Human intelligence is too slow. If the 
observer cries, “Stop, let me check my calculation,” he is too late and his launching site is 
destroyed—a frightening prospect. For more than being slaves to our machines, our lives 
depend on a handful of electronic components in a computer in some far distant country. We 
take comfort that any government would not embark on a war of total destruction. But in a 
few years a government would not make this decision, it will commit to the reliability of elec- 
tronic equipment and a few technicians. If a stalemate continues, failure of equipment is 
almost inevitable and mutual destruction seems unavoidable. 


The evolution from the push button era to the automatic push button era is inevitable. 
Human considerations which might stay the hand of a war monger will mean nothing. If an 
answer is not found soon there will be no need for an answer—humanity will be starting over 
from the stone age. 


Chae WG 


Editor 
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“End-point” combustion control from continuous, open-hearth waste-gas 


analysis proved so successful that Geneva Steel is now equipping its en- 
tire 10-furnace shop. Production is up, fuel costs down and refractories 


last longer. Can 0, analysis better combustion efficiencies in your plant? 


U.S. Steel Puts Oxygen 


Analyzer into Closed-Loop 


Combustion Control 


by E. W. Hunziker, Superintendent 
and J. W. Bain, Combustion Engineer 
Open Hearth and Foundry Division 
U.S. Steel Corporation, Geneva Works 
Provo, Utah 


FURNACE OPERATORS LONG HAVE REAL- 
IZED the importance of supplying proper amounts of 
air to burn the fuel fired in the open-hearth furnace 
They know that a deficiency of combustion air tends to 
shorten refractory life and causes an increase in Carry- 
over of unburned fuel into the checkers, which will 
gradually slow the furnace operation as the furnace 


*Fror 3 presentat on to the 8&tt Conferen e on Instrumentation for 
the Iron and Steel Industry, ISA Pittsburgh Section, March 13 
1958. 


* HYDRAULIC 
COMPONENTS 





campaign progresses. On the other hand, when « 
excess of combustion air is delivered to the furnace ; 
increases the fuel rate by decreasing flame temperatur 
and increasing heat loss to the stack. For good ope 
hearth furnace operation, the control of excess aif i 
desirable for fuel economy and maximum furnace pw 
ductivity. 


Inadequacies of Fuel-Air Ratio Control 


Many modern open-hearth furnaces are equipped wit 
fuel-air ratio control. Such control operates by vole 
metric flow measurements on both fuel and combustio 
air. Fuel-air ratio control is subject to many variables 
changes in specific gravity, temperature, pressure, Bu 
value of the fuel used, and changing chemical reaction 
which occur in the open-hearth furnace. In additio 
to these variables, the open-hearth furnace presents ot 
other important variable in that it must be assumed i 


Figure |. How the oxygen ana 
and combustion control are installed 
the open-hearth furnace. (I) wate 
cooled sample probe. (2) a 
station (steam ejector). (3) samp 


Northrup oxygen recorder-controlt 
(5) L & N paramagnetic oxygen ate 
lyzer. (6) L & N type 60 positions 
justing-type relay. (7) Askania mote 
operated adjuster. (8) Askania ## 
pipe. (9) diaphragm. (10) Astané 
crank-type cylinder. (II) forced-dat 
fan louvres. (12) combustion-air 

(13) electric drive motor. (14) oom 
bustion air fan. 
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trol that the same volume of air is being de- 
d of the furnace. This is not likely 
pecause ait infiltration in flues, checkers, fantails, slag 
kets and uptakes often varies over a wide range from 
end to end. If this infiltrated air can be held down to 
a small percent of the combustion air being supplied, 
reasonable control of fuel-air can be maintained. 

Much time and effort have been used in determining 
the products of combustion of waste gases in the open- 
hearth furnace to establish the correct firing practice 
with respect to fuel and air present. The standard Orsat 
analysis of waste-gas has been of great value. However, 
this spot analysis taken during the melt-down does not 
account for changing conditions that arise during the 
remaining part of the heat. The results obtained from 
waste gas analysis show that CO. and Os» are both 
indicative of open-hearth furnace combustion efficiency. 
Fither the COo or O» content of the waste gases can 
be used as a means of combustion control. However, 
only the O» is reliable because the CO. content in the 
waste gases varies with the type of fuel being used and 
with CO emission from the bath. Maximum combus- 
tion efficiency is indicated by maximum percentage of 
CO., but maximum percentage of CO. will decrease 
with either a decrease or an increase of combustion air. 


END-POINT COMBUSTION CONTROL 

Early in January 1957, Geneva Works Open-Hearth 
Department installed a continuous waste-gas analyzer 
on its No. 6 open-hearth furnace. The first month's 
results so far exceeded our expectations that a second 
unit was put in service on No. 8 furnace early in May. 
Both analyzers have operated since their original installa- 
tion with negligible outage time and minimum mainte- 
nance. Compared with the other furnaces in the shop, 
the production rates are higher and fuel consumption is 
lower. The original plan was to completely eliminate 
the existing fuel-air ratio control and to directly set 
combustion air flow from waste-gas analysis. Operation 
of this so called “end-point control” (See Figure 1) 
has been completely satisfactory, with oxygen content 
in the waste gases controlled to very close tolerances. 


ratio con 
livered to each en 


Sampling System 
The oxygen analysis equipment consists of the samp- 
ing system, sample conditioner, analyzer, and oxygen 
recorder. A water-cooled stainless-steel probe (Figure 
2) is inserted in each downtake of the furnace about 
24" above floor level in the port end. In the corner 
buckstay of the furnace are mounted other parts of the 
sampling system (Figure 3): water and steam connec- 
tions, steam ejector, pressure gages and regulators, con- 
denser, and drain line. To maintain probe opening, a 
spray-cleaning nozzle inside the probe directs water 
through three small openings, at a 45° angle in the 
direction opposite to sample flow, about one inch from 
the probe tip. The steam ejector aspirates the waste- 
848 sample through the probe to a point just upstream 
from the condenser (Figure 3). The clean sample 
leaves the top of the condenser under 6 to 8 psi. 
Point of Sampling Critical. Sample tube location has 
changed from the original endwall to the port end 
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of the downtake (Figure 2) for four reasons: (1) Orsat 
traverses of the downtake showed equally-representative 
samples from either position; (2) probes collected less 
dirt when inserted in the port than when inserted in 
the side endwall; (3) in case the jet wash nozzle burned 
out, the water would fall harmlessly into the slag pocket 
instead of shooting across the downtake and striking 
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#6 FURNACE vs. SHOP AVERAGE 






























































Ave. Wt. Ave. Hrs. Ave. Hrs. Tons per Tons per 

Period Furnace | Ton/Heat Tap to Tap Chg. to Tap Oper. Hr. Melt/Hr. 
January No. 6 | 267.18 9:19 8:47 28.67 30.40 
1957 . Shop 266.17 10:25 9:30 25.57 28.01 
- aemary No. 6 266.59 9:12 8:42 28.98 30.65 
‘ Shop 3 265.83 9:49 8:56 27.07 29.76 
~ Maron No. 6 267.32 727 8:43 28.60 30.68 
Shop | 270.07 9:54 9:03 27.27 29.85 
= No. 6 269.32 9:33 9:00 28.19 29.96 
Shop 281.02 19:10 he Wee 27.66 =| _—30.41 
~ ae No. 6 262.99 =~” 10:02 9:21 26.20 28.11 
“4 Shop 279.69 10:42 9:43 26.13 28.82 
4 No. 6 Ave. 266.72 9:30 8:55 28.10 29.92 
Shop Ave. 271.89 10:10 9:15 26.85 29.40 
No. 6 303.17 11:10 9:49 27.13 30.88 
. Shop 291.98 11:24 10:33 25.61 28.26 

REFRACTORY DATA 
#6 FURNACE vs. SHOP AVERAGE 
No. 6 Furnace | Shop A 
Aver. No. Heats Aver. No, 











Roof Life 
PH anaril 4 136 118.27 
May, 1957 Front Wall Life 
j 119 102 





the suspended brickwork on the other side; and (4) 
location in back of the furnace exposed the sample 
probe to less congestion, traffic, and possibilities of dam- 
age from equipment or workmen. 

From the ejector, the sample flows through 4” 
copper tubing to the analyzer located in the control 
house across the charging floor. In the control house 
near the analyzer are two solenoid valves (Figure 4) 
connected to the furnace reversal system which direct 
the sample from the proper end of the furnace to the 
analyzer. 


Sample Cooling. An air-cooling system around the 
common sample line keeps the sample temperature be- 
low dew-point before it enters the sample conditioner 
and regulating unit. At this point, 0.5 cfh of the 30 cfh 
sample drawn from the waste-gas stream is carried by 
small-diameter plastic tubing through a filter and rota- 
meter to the analyzer cells. 

The analyzer cabinet is thermostatically controlled at 
130° F, and contains the analyzing assembly functioning 
by means of the paramagnetic property of oxygen. 
About 15 seconds are required for a change in waste- 
gas oxygen content at the furnace to begin showing on 


the oxygen recorder. Calibration checks on the analyzer 
can be made on air or bottled gas of known oxygen 
content. A zero check can be made by disengaging the 
magnet from the measuring and reference cells. 
Changes in calibration are not required often, but can 
be made easily with two potentiometers mounted in 
the recorder case, one for the zero check and one for 
range. The double-bridge circuit used—one measuring 
and one reference—offsets any errors from pressure 
changes or natural thermal convection. The output 
from this circuit is transmitted to an electronic recorder 
of a range 0 to 10% oxygen, mounted above the ana 


lyzer. 


Both Hydraulic and Pneumatic Control Tried 


The oxygen recorder contains controller components 
and a manual control-setter that can regulate waste-gas 
oxygen content within a very narrow range. Both 
hydraulic and electric systems have been used to regu 
late combustion air flow to the furnace from the oxygen 
content of the waste gases. 

Hydraulic Control. After the waste gas is analyzed, 
the signal calling for an increase or a decrease in aif 


TABLE 2 





TEMPERATURE SURVEY — PREHEATED AIR AND REGENERATIVE SYSTEM 
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NORTH CHECKER 











Test ee ot | Temp. of air Temp. of air SOUTH CHECKER ECKER 
No. Furnace at Beginning | at End rani. a a 2, 8a ana a RNR 

of Cycle of Cycle Uptake Bridgewall Uptake Bridgewall 
No. 1 38 days 2705° F | 2525° F. 2940° F. 2420° F. 
No. 2 39 days 2695° F 2560° F. 2880° F. 2435° F. 
No. 3 46 days 2665° F 2525° F. 2860° F. 2320° F. 
No. 4 58 days 2670° F 2580° F. 2870° F. 2390° F. 
No. 5 65 days 2670° F. 2560° F. 2875° F. 2320° F. 
No. 6 74 days 2675° F. | 2570° F. 2940° F. 2430° F. 
No. 7 128 days 2860° F. 2795° F. 2955° F. 2410° F. 
No. 8 292 days 2360° F. 2175° F. 2760° F. 2290° F. 
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Figure 4. Solenoid valves take sample from proper 
end when furnace is reversed. 


flow is transmitted to a position-adjusting-type relay 
(irem 6, Figure 1) from which the signal is sent to a 
motor-operated jet-pipe adjuster (item 7). The PAT 
relay dampens and delays the signal to the jet-pipe 
adjuster by means of proportional, rate, reset, and repeat 
control-actions. This is important in order to prevent 
hunting and over control, because about 40 seconds is 
required after the controller calls for a change before 
the recorder picks up the change. 

The motor-operated jet-pipe adjuster feeds oil to the 
open or close side of the hydraulic cylinder (item 10) 
controlling the forced-draft fan louver-position. Note 
that this is a cascade control system with an impulse 
fed back from the combustion-air orifice to the dia- 
phragm which balances one side of the jet pipe. The 
slidewire of the PAT relay positions the slidewire on 
the motor operating the jet-pipe adjuster. 

Electric Control. A 
Figure 1), attached directly to the forced-draft fan 
louvers, operates from the output of the position-adjust- 
ing-type relay. The settings on the relay adjustments 
necessarily are different for the all-electric system in 
order to obtain results comparable to the hydraulic sys- 


120-volt drive motor (item 13, 


OXYGEN CONTENT OF WASTE Gas 
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Figure 5. 
These actual 
chart records 
show how air 
infiltration 
affects 
combustion- 


air supply. 





ONTENT OF WASTE GAS 





tem. The electric system uses a simple balance between 
the drive-motor slidewire and the relay slidewire. 


ADVANTAGES OF END-POINT CONTROL 

This new oxygen-analyzing and control system ( Fig- 
ure 1) is completely separate from the fuel-measuring 
system, and has eliminated the fuel-air ratio control 
previously used. By using the analyzer as more than 
just a ¢rimmer on a fuel-air ratio control, this new 
method accomplishes two things: (1) The system is 
simpler and has fewer components to be serviced; and 
(2) better combustion control is maintained by using 
the analyzer as the absolute end-point control. 

Furnace pressure control is of vital importance in 
maintaining good combustion from continuous waste- 
gas analysis. Pressure must be uniform on both furnace 
ends and should be about 0.08” H.O. Too little furnace 
pressure permits excessive upstairs infiltration of cold 





Figure 6. Record of oxygen content in waste gases with air and fuel controlled manually. 
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Figure 7. 


air which, due to fast response and close control, cuts 
back on the preheated air furnished, with a resultant 
loss in furnace efficiency. Excessive furnace pressure, 
of course, is detrimental to refractory life. 


Quick Detection of Air Infiltration 


Infiltration problems have always been a source of 
poor furnace operation. A differential in each furnace 
end can be handled easily and adequately by continuous 
waste-gas analysis where proper compensation cannot 
be made with a conventional fuel-air ratio control. 
Differential in measured combustion-air flow from each 
furnace end, as controlled by the analyzer, also quickly 
points to a loose furnace end or an end where brick- 
work may have fallen in. By continuous oxygen analy- 
sis of waste gas, the furnace runs more evenly, and both 
ends operate at the same rate even though a differential 
in infiltration exists between ends. Figure 5 shows the 
difference in combustion air furnished to each end while 
maintaining uniform oxygen content in the waste gases. 

To graphically portray the advantages of continuous 
waste-gas analysis, two tests were run to compare the 
results that can be expected from manual combustion air 
control (Figure 6) and from the fuel-air ratio control 
used at Columbia-Geneva Steel Division (Figure 7). 


OXYGEN CONTENT OF WASTE Gas 


COMBUSTION AIR FLOW 









Record of oxygen content in waste gases obtained from fuel air ratio control. 


For both tests, the oxygen analyzer was taken off control 
and the recorder was covered and locked. Thus, a 24 
hour record of waste-gas oxygen content was obtained 
while the furnace operator had only the normal com. 
bustion tools at his disposal. The furnace operator was 
asked to use his own judgment for the manual combus 
tion-air settings test. For the fuel-air ratio test, air was 
set from the amount of fuel fired as is normal for fuel- 
air ratio control. 

Table 1 shows statistics for the first nine months of 
operation on No. 6 furnace as compared to shop aver. 
ages. Table 2 shows temperature data taken on No.6 
furnace preheated air and regenerative system. 

In October 1957, Geneva Works received approval 
for completely equipping our ten-furnace shop with 
waste gas analyzers on the basis of the results obtained 
on No. 6 and No. 8 furnaces since the original installa. 
tions were made. It is expected this program will be 
complete by June 1958, and will show the improve 
ments on all our furnaces that have been shown to date 
on No. 6 and No. 8. The benefits that will be realized 
from an installation of this type are readily tangible, 
and we believe that, if the equipment is properly used 
and maintained, reduced fuel consumption, increased 
production, and better refractory life will be obtained. 





FUEL FLOW 


Figure 8. Record of oxygen content in waste gases obtained from control by continuous oxygen analysis. 
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>) Instrumenting 


the Combustion Process 


for Removing H2S from Water* 


OBTAINING ADEQUATE QUANTITIES of water 
of quality suitable to industrial processing is becoming 
a major problem to U. S. industry. In fact, in some 
areas, inadequate water supplies are already throttling 
both industrial growth and population (page 82, ISAJ, 
3/58). 

Typical sources of industrial water include rivers, 
lakes, reservoirs and wells. In many geographic areas, 
well water contains varying amounts of hydrogen 
sulphide which make it unfit for many process uses. 
While each source presents special treatment problems, 
a new and inexpensive H,S removal method, especially 
suitable to large volumes, is the “combustion process.” 


The Combustion Process 


The conventional method for removing hydrogen 
sulphide from water is by chemical treatment and aera- 
tion. However, aeration is not a desirable treatment for 
well waters containing sulphides. Aeration 
the dissolved-oxygen content, and dissolved carbon 
dioxide is removed, which leaves the water with a 
greater alkaline content. In such alkaline waters, the 
hydrogen sulphide is converted to an alkaline sulphide 
that is dificult to remove. However, there are several 
alternate chemical treatments available. 


increases 


The new combustion method, which has been re- 


alkaline su:phides. The required combustion gases are 
produced by an Ozark Mahoning submerged combus- 
tion burner. 

Note that this system has two control loops. 

Loop Number 1. pH Control. The first control loop 
regulates the gas input-rate in accordance with the pH 
of the water. Instrumentation consists of the pH detect- 
ing equipment, the recorder-controller, and a diaphragm- 
operated control valve of the proportioning type. 

Loop Number 2. Flow-Ratio Control. In the second 
control loop, the mixture of fuel gas and air is con- 
trolled through a recording and controlling flow-ratio 
system. Efficient combustion is obtained through the 
ratio-flow controller, which positions a diaphragm-op- 
erated proportioning control valve in the air line. The 
ratio feature of the controller maintains the preset ratio 
of gas to combustion air over the entire operating range 
of the submerged combustion burner. 

As previously pointed out by ISAJ, such pioneering 
in large-scale water-treatment processes should be 
watched closely by instrument and control engineers and 
instrument makers alike. For the treatment of process 
water is still in its infancy aud will shortly, we predict, 
grow into a major industry in the United States. 


*Based upon information ntributed by the Application Engineering 
Division, Minneapolis-Honeywell Regulator Company, Brown Instru 
ments Division, Philadelphia, Pennsylvania 





cently tried in several areas, 
removes the hydrogen sulphide 
through aeration of the water 
with combustion exhaust gases 
that are rich in carbon-dioxide. 
In this new method, natural gas 
is burned in a submerged com- 
bustion burner. (See figure be- 
low). The exhaust gases pro- 
duced in the combustion proc- 
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combustion gases rise, the hy- 
drogen sulphide is scrubbed 
from the water. At the same 
tume, the water retains some of 
the carbon dioxide and re- 
mains acidic. This prevents 
formation of the undesirable 
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A Modern Maintenance Program 


for Process Instrumentation* 


How does your maintenance pro- 


gram stack up against this check list? 


by W. H. Matthews (Member ISA) 
Senior Supervising Instrument Engineer 
Engineering Division 
The Chemstrand Corporation 


Pensacola, Florida 


THE INCREASING COMPLEXITY of modern 
chemical and petroleum plants and their great de- 
pendence on instrumentation for safe, economical 
operation, demand higher and higher quality instrument 
maintenance. Most modern processes cannot meet their 
designed high thru-put rates and close quality specifi- 
cations unless a// their instruments perform satisfactorily. 

The instruments too are more complex, and entirely 
new process applications are being made. Electronic 
controls, stream analyzers, and data-handling systems 
exemplify the more sophisticated instruments now being 
used. Thus, instrument maintenance must be re- 
evaluated and revised to meet today’s needs. 


Instrument Maintenance Objective 


An optimum instrument maintenance program should 
assure that all instruments are available, in operable 
condition, when and as demanded by production. Plant 
standards for safety, quality, and quantity of products, 


*Based on a presentation to the National Conference on Trends in 


Chemical and Petroleum Instrumentation, ISA Chemical and Petro 
eum Division and ISA's Wilmington Section, Wilmington, Delaware 
February 3-4, 1958. 
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plug-in components 
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skilled mechanics 


continuous training 
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technical 


and economic return on investment, must 
limited by instrument performance. The 
competence of the maintenance group must be such 
that the accuracy of instrument-supplied information 
is not subject to doubt or question. And finally, all 


these goals must be met at a reasonable cost. 


PREVENTATIVE MAINTENANCE 


These goals can be achieved best by planned, engm- 
The maintenance 
policy, program, and a high percent of maintenance man 
hours must be devoted to preventative maintenance 
(PM). PM must replace “barn-door” or “firehouse” 
efforts—closing the barn door after the horse is gone, of 
putting out fires. While a certain amount of mainte- 
nance manpower must be reserved for routine repaif, 
the primary aim must be to minimize production dow 
time by carefully-scheduled inspections and overhauls, 
rather than by repair of breakdowns when they occut. 

Particularly in three fields, this engineering approach 
to preventative maintenance has paid off: 1. Instrument 
design and maintenance procedures; 2. adequate records 
on instrument performance and repair costs; 3. selection 
and training of men. 


neered, preventative maintenance. 


Typical PM Methods 


Actual PM procedures fall into two phases: |. 
periodic checking and minor adjustment to operating 
equipment in place; 2. removal and overhaul on 4 
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Chemstrand emphasizes 
good instrument mechanic 
training. Here Junior instru- 
mentman Ken Powell (left) 
coaches trainee Bruce Chil- 
ders (right) in on-the-job 
demonstration of control- 
valve maintenance, as Mal 
Straughn (standing), experi- 
enced instrument mechanic, 
oversees. Note special vice 
built by Nylon Plant Instru- 
ment Shop to provide easy 
handling of valves during 
overhaul. 








scheduled basis of instrument sub-assemblies or com- 
plete instruments. 


No. 1. Periodic Instrument Checks. Periodic checks 
fall into several levels of complexity. 

The first level of maintenance checks is done weekly 
or semi-monthly, and is limited to careful inspection of 
instruments for leaks, visual checks for correct operation 
and performance, and simple operational checks which 
can be done without interference with normal plant 
operations. Examples of such first-level checks are: 
control valves inspected to insure that packing glands 
are neither leaking nor binding, that valve operation is 
smooth, and that pneumatic lines are not leaking; output 
of primary measuring elements visually checked and 
compared with other instruments on the process to 
insure that all readings are mutually consistent and ap- 
parently cozrect; controller performance inspected to 
determine satisfactory operation on automatic control, 
check alignment of set point and measured variable, 
and freedom from leaks in transfer valves. Recording 
pens should be cleaned, and ink supply checked. If ezch 
of these simple checks is performed conscientiously, 
small troubles are quickly spotted, and promptly fixed. 


At a second level, more detailed inspections are set 
up at two-month, three-month, or longer intervals. These 
checks are made with instruments out of service, but 
hot removed from the operating area. For example: 
pressure and differential-pressure transmitters are cali- 
brated over their operating range; temperature trans- 
mitters checked against secondary standards; potentio- 
meters lubricated and cleaned; electronic tubes checked 
or replaced as necessary; impulse lines blown down; 
worn parts noted on previous visual inspections are re- 


placed. 


No, 2. Periodic Instrument Overhaul. PM should 
Provide periodic removal from service for complete 
Overhaul and inspection. All parts are inspected and 
teplaced as necessary. Complete, careful calibrations 
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are performed in the shop. Control valves are torn 
down to inspect valve seats and plugs, and for repacking. 

You should time your complete instrument overhauls 
to coincide with major plant shutdowns, or by replace- 
ment on an individual basis with spare instruments on 
a rotating schedule. Individual plant practices will 
dictate the best method. 

The success of this type of PM will depend on the 
skill with which the procedures are planned. Too 
often, PM programs are loaded down with so many 
trivial tasks that it is impossible for mechanics to com- 
plete their schedule. On the other hand, inspection 
of truly important components is entirely omitted; some 
work is done too often, other, more important jobs are 
not done often enough. 

Such errors in scheduling can be spotted by careful 
analysis of records. Recurrence of the same-type fail- 
ures can be reduced by more frequent replacement of 
the weak part or, on the other hand, by lengthening 
periods between inspection of instruments which prove 


reliable. 
PLUG-IN COMPONENTS 


Manufacturers today are making wide use of stand- 
ardized sub-assemblies and plug-in components. For 
example: pneumatic controllers plug in, as do record- 
ing and indicating chassis, and in electronic instruments, 
printed circuits, rack-mounted sub-assemblies, and quick- 
disconnect wiring are being used. Such construction 
makes feasible the replacement of an entire unit with 
a spare, then overhauling the bad unit in the shop. 

Also, manufacturers now make more rugged equip- 
ment: each part will better withstand abnormal opera- 
ting conditions without failure. For example: dif- 
ferential-pressure transmitter diaphragms will now with- 
stand many hundreds psi overpressure without failure. 
High-quality alloys and improved design have mini- 
mized zero shift or calibration changes caused by 
ambient conditions. Improved electronic components 
provide more stable circuits and eliminate drift and 
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noise. Premium quality tubes, resistors, and capacitors 
(instead of radio-set grade) have greatly increased the 
reliability and accuracy of electronic instruments. 

The major cause of electronic failure is the vacuum 
tube. Although the first cost of industrial-type tubes is 
three to eight times that of similar radio tubes, their 
longer life makes them more economical for plant use 
in the long run, particularly if the cost of lost produc- 
tion is included as a factor in instrument failure. Since 
most tubes fail during the first hundred hours, many 
plants use radio tubes, but pre-age them on test racks 
before release to the plant. This eliminates most tubes 
which would fail early in use, and so increases reliability 
of electronic instrumentation. 


Solid-State Devices 

Transistors, semi-conductors, and magnetic amplifiers 
have completely eliminated the vacuum tube in many 
circuits, yielding much more rugged, reliable, and low- 
maintenance instruments. 


MAINTENANCE RECORDS 

Effective maintenance must be backed up by adequate 
records which show: 

1. overall cost of maintenance; 

2. equipment requiring excessive maintenance, Cost- 
ly repairs, or frequent process downtime; 
information for constant re-evaluation of main- 
tenance schedules and procedures. 

Many PM programs have failed because they were 
so overloaded with useless paper work that the mechanic 
became a bookkeeper instead of a repairman. Records 
should show clearly what work was done, how many 
man hours and spare parts were needed, and which 
instruments are causing the most, and the least, trouble. 
Above all, such records must be periodically analyzed to 
spot and prevent real trouble spots, and to see that use- 
less jobs are not being done. 

In setting up a PM program, it is important to pre- 
pare and distribute lists of instruments that must be 
checked at scheduled intervals. Inspection results must 
be posted on service records for each instrument, show- 
ing spare parts replaced and man hours expended. 


Wo 


Punch-Card Maintenance Records 

Some maintenance departments have worked with 
their plant accounting department to use their IBM 
card system for service record keeping and analysis. A 
master set of cards provides permanent lists for determin- 
ing capital investment in instruments for various plant 
areas, for allocating depreciation charges, for equipment 
inventories, and for other accounting information. The 
same master IBM cards can be used also to prepare the 
PM check lists for use by mechanics in scheduling in- 
spections. Maintenance work done, manhours required, 
and spare parts used can be coded onto IBM job records 
for each instrument. These cards can be analyzed later 
on IBM machines to determine costs by area, by type 
of instrument, and for manpower studies. 


MAINTENANCE PERSONNEL 


The type of man actually selected for maintenance 
has more influence on the success or failure of the pro- 





gram than any other single factor. He must want to do 
a productive maintenance job, and not be content tp 
sit back and let the plant run until it falls down about 
his ears. He must have a wide knowledge of many 
different instruments—from simple pressure Rages 
through three-mode pneumatic controllers, and on ty 
complex process analyzers and data-handling system 
chock full of involved electronic circuits. The day cer. 
tainly has long since past when “screw-driver mechanic’ 
was an apt description of an instrument maintenance 
man. 

The instrument mechanic also must be familiar With 
from one to a dozen processing units which often make 
up the modern plant. Ideally, he should be a bette 
mechanic than a journeyman machinist, a better ele. 
tronics man than a journeyman electrician, and a bette 
operator than the shift foreman. But, such individuals 
do not come ready-made. They must be hand selected 
and carefully trained. 


Selecting Good Instrument Mechanics 


Therefore, many plants are taking full advantage of 
proved techniques in the selection of their instrument 
mechanics. A number of pre-employment tests are 
available for preliminary screening of applicants for 
instrument training. Testing programs should estab. 
lish certain minimum standards for general intelligence, 
basic mathematical knowledge, general mechanical apti- 
tude, and desirable personality traits. Some plants have 
successfully used generalized tests prepared by federal 
or state agencies, or by industrial testing organizations, 
such as the Wunderlic tests for general intelligence, or 
the Detroit Mechanical Aptitude Test. Other companies 
have preferred to develop and standardize their own 
battery of tests. 

With such a testing program, minimum standards 
can be established which will eliminate applicants who 
do not have proper background or ability to complete 
the training program or develop into top-flight me 
chanics. Test scores will also provide an objective basis 
for selecting the best from a large group of applicants. 
However, psychological testing is not proposed as 4 
substitute for other personnel selection methods. The 
face-to-face interview, careful check of references, and 
job performance in other plants, or in your own, afe 
still excellent sources of information about a prospective 
employee. 

Thus the use of standard techniques plus careful use 
of pre-employment tests will greatly increase the probe 
bility that the men you select will have the ability 
develop into first class instrument mechanics. Plans 
using these methods report that as high as 75% of the 
men making good scores demonstrated superior job 
performance later on. 


MAINTENANCE TRAINING 


It is no longer adequate to bring in a new man, 0 
over the plant safety rules, and then turn him over © 
another mechanic to pick up what he can over the next 
year or two. So, most plants have set up more formal 
programs which combine intensive classroom teaching 
of basic theory with carefully supervised on-the-job itt 
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Overhaul and calibration of 
differential pressure trans- 
mitter is being taught by 
Kermit Ezell, (left) experi- 
enced instrument mechanic, 
to trainees Harry Wilson 
(standing) and Bill Cowling. 
Chemstrand - built fixture 
holds transmitter; manom- 
eter-equipped pneumatic 
calibration bench is in back- 
ground. 








struction. A typical training program covers: 
1. Review of basic mathematics including algebra 
and the use of some formulas. 


2. Elementary physics, covering fluid-flow and me- 
chanics, heat and pressure. 
3. Basic electricity covering a-c and d-c current, 


and electronics. 

4. Shop practice, blueprint reading, use of hand 
tools and power tools, pipe and tube fitting, and 
electrical wiring. 

5. Use of standard instrument test equipment and 
calibration techniques. 

6. Thorough training in the basic instruments—how 

they are made, how they work, how they are 

maintained. 

Introduction to the processing equipment and 

processes used in the plant. 

8. Process control theory and instrument applications 
to the process. 


™ 


Tie Theory to Practice 


Classroom theory must be closely tied in, first with 
shopwork on equipment used primarily for training, 
and then later by permitting the trainees to work on 
production equipment under close supervision. During 
this latter phase, the trainee should work as a helper 
0 more experienced men, and then move on to more 
independent work as his skill and knowledge increase. 

. Continuous Training Keeps Men Modern. Since the 
instrument industry moves forward rapidly, any adequate 
training program must include refresher courses for 
¢very man in the department. Instruction should be 
Pfovided as new types of instruments are introduced. 
And frequent short review lessons will assist in main- 
taining a uniform level of skills on older equipment. 
Advanced training must be given to specialists who 
will work on the more complex analysis, data-handling, 
and computer equipment. 

€ continuing success of maintenance group ef- 
forts can be assured only by a well-planned educational 
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program which will keep the entire department up to 
date on the rapid advances in their field. 


Does PM Pay Off? 


Finally, what criteria can be used to evaluate the suc- 
cess of an instrument maintenance program, or used 
as a measure of its improvement? 

While maintenance costs are always closely studied 
both by the department head and upper management, 
dollar and cents figures alone may not give a true over- 
all picture of maintenance efficiency. For example, 
uniform month-to-month figures don’t necessarily mean 
that a consistently-good job is being done—but may 
show only that the same number of men are doing 
about the same thing this month as last. Also, costs 
can short-sightedly be kept low—for a while—simply 
by not doing work. But this sort of negligence catches 
up with you either in production failures or later high 
maintenance costs and replacements. Also, dollar costs 
alone are a poor basis of comparison between different 
plants, or between areas in one plant. Too many other 
factors must be considered—type of process, age of 
equipment, degree of instrumentation, etc. 

An interesting index used in some plants is based 
on downtime, or production at less than standard rates, 
caused by instrument failure. Daily production reports 
show if plant output was at scheduled capacity, and 
exactly what caused reduced production. For example: 
pump trouble, heat exchanger repairs, lack of feedstock 
—or it might have been instrument trouble! Such re- 
ports kept regularly gage the success of maintenance by 
pounds or barrels of lost product caused by instrument 
troubles. If this index is consistently low from month 
to month, it is excellent evidence that the instrument 
department is doing a good job. It is interesting to 
note that nearly all plants which have set up a PM 
program report that costs have gone down and in- 
strument failures, overtime call-outs, and production 
downtime caused by poor instrument performance, have 
been reduced. 


4) 








THE FIELD OF INSTRUMENTATION 


>» Scanning ee 








Down, Down, Down — goes the size 
of electronisms. Beginning with the 
already ‘miniaturized’’ transistor am- 
plifier (right), US Army's Diamond 
Ordnance Fuze Labs really went to 
work with photolithographic and print- 
ing processes to produce its sub sub- 
miniature equivalent( left, on finger 
tip). For this achievement, Diamond 
Labs won the First ‘Annual Min- 
iaturization Award’ presented by 
Miniature Precision Bearings, Inc. of 
Keene, New Hampshire. Will indus- 
trial instruments look like this in 1970? 





Almost Absolute. This tiny new Bell Labore- 
tory germanium resistance thermometer meas- 
urse temperatures to within a few thousandths 
of a degree down to 4.2°K — almost absolute 
zero. Originally developed for low-tempers- 
ture calibration work, its exceptional stability 
and midget size-weight should fit it for space- 
vehicle measurements. 





ite 


Operation Experience. Judy Hayter, Beaver 
College business.administration student, 
watches Charles Lewis calibrate a gas meter 
at the American Meter plant, Philadelphia. 
American Meter opened its works to students 
during American Education Week as part of 
its continuing effort to promote science and 
engineering careers for youth. 
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Centralized Heart — of Bakelite Cor- 

oration’s complex new plastic plant 
is this three-plane instrument console. 
Here worker adjusts Foxboro control- 
| er, part of the full automation facili- 
} ties which will enable plant to put 
| out 30 million pounds yearly of a new, 
| high-density polyethelene. 
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7” massive shelter, technicians at this — ‘—_" 
7 firing console see every detail of haz- CPe¥eeeencee. | 









era- 
ility 


1ce- 





ardous static firings of liquid and solid * 
propellant rocket engines thanks to | 


f TAPM Peer eeves 


4 } 
“Stee 




















these Hallamore closed-circuit TV's. 
This largest industrial TV installation 
— 36 camera-receiver chains — aids 
rocket development at Aerojet-Gen- 
eral's Sacremento plant. 
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Automation at the Fair. Visitors to 
the US exhibit at Brussel’s World Fair 
will see how American automation 
aids in US refining through this pe- 
troleum graphic panel. Board, pre 
senting a complete flow-diagram of 
8 catalytic reformer, was especially 
designed for U.S. State Department 
by M. W. Kellogg, and built by Panel- 
lit, Inc. Panellit Data Logger (fore 


ground) is the last word in refinery 
automation. | 
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Effects of Limiting 


Error in Feedback Analysis 


In analyzing feedback control devices, 
solutions can be made only for simple linear systems. 
cal systems — especially complex ones — are not lineur. 
tions normally are made to “‘linearize”’ 


graphical and mathematical 
But, many physi. 
So assump. 
While this tech. 


these systems. 


nique can yield valid answers, it also can give errors as between calcu. 
lated and actual results, especially where large upsets are encountered, 
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Figure |. Schematic of the blowdown-type wind 
tunnel used to illustrate an actual analysis. 


WHERE Qi, = FLOW 
Q out = FLOW 
Qnet + Qin = 


THROUGH CONTROL VALVE 
THROUGH NOZZLE 


Qout 


Figure 2. Block diagram of wind-tunnel process. 
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by Paul E. Straight 
Senior Electrical Engineer 
and Franklin Michaels (ISA Member ) 
Assistant Manager, Nuclear Division 
Hagan Chemicals and Controls, Incorporated 


Pittsburgh, Pennsylvania 


FOR UNDERSTANDING AND DESIGNING of 
feedback control systems, linear analysis is the most 
important and widely-used tool. However, because 
linear techniques are so easily applied to problems, there 
is a widespread tendency to rely too heavily on them a 
true approximations of actual performance. The results 
obtained by linear analyses are often stretched here and 
there to cover larger and larger operating ranges, until 
the analysis “represents” complete start-up or upsetting 
transients. 

In this article we will show that: 

1. While a mathematical analysis of a linear system 
can be made very accurately, it is a time-consum- 
ing, burdensome procedure. 

2. This same linearized problem can be colvel very 
quickly on an analog computer with the same 
accuracy as by the rigorous mathematical proced: 
ure. 
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Figure 3. 
System block 
diagram. 








3. The problem we use to illustrate points 1 and 2 
above can be solved by an analog computer with- 
out making the linearizing assumption. This will 
demonstrate the true solution and the error that 
the linearizing assumptions introduced. 


Non Linearities 


Some real systems can be described by linear equa- 
tions for nearly their full range of operation. But in 
general, the range of operation of systems which can 
be so described is restricted by non-proportional re- 
sponse, lost motion, friction, hysteresis and saturation 
effects. These departures from linear relationships were 
lumped together, and by a stroke of sheer genius termed 
“nonlinearities.” They usually are sufficiently small 
over a small range of operation that they can be ignored: 
each~component can be represented by a linear transfer- 
function. This permits the use of standard linear 
methods such as Bode diagrams, or Nyquist or root- 
locus plots to be used. 

Where the operating range involved is large, non- 
proportional response, friction, hysteresis, or saturation 
effects usually are not negligible. For example, it is not 
possible to place limits on the operating range of any 
component by common linear techniques. Among 
other possible analytical methos, we mention three for 








Figure 4. 

Curves show 
magnitude and 
phase margin 

of the 

open-loop 
transfer function 
as shown by 
equations 


| and 2. 
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illustration: the two point, the describing function, and 
the phase-plane. 

The Two-Point Method. This method consists of 
breaking up the range of operation into small steps, 
each of which can be described by a set of linear equa- 
tions, and combining these equations for solutions in a 
step-wise pattern, changing equations each time a com- 
ponent enters a different step—a procedure of stagger- 
ing complexity and drudgery. 

The Describing-Function Method. This approach 
assumes a range of amplitude values of inputs to the 
elements that have amplitude-dependent characteristics. 
This is done to determine an “effective” linear character- 
istic for these elements with the input amplitudes and 
to determine the response of this “equivalent” linear 
system on either a frequency-response or transient basis. 

The Phase-Plane Method. Whereas the describing- 
function analysis represents an adaption of linear tech- 
niques to non-linear systems, the phase-plane method 
is concerned with the solution of the differential 
equation: 

X” + a(X, X’)X” + b(X, X’)X 0 
Where a(X, X’) and b(X, X’) are functions of the 
signal and its derivative. The phase plane is the plot 
of X’ as a function of X; the curves in the phase plane 
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indicate the time variations of X and X’. The initial 
conditions locate a point in the phase plane, and the 
path through this point indicates the behavior of the 
system at all later times. 


Solutions Easy with Analog-Computer 


In direct contrast to these difficulties, is the ease 
with which most non-linearities can be handled on an 
electric analog computer. Saturation effects and fric- 
tion, lost motion, and hysteresis can be simulated by 
simple diode-limiters, electronic or servo multipliers, 
and diode function-generators. 

Linear Analysis. Ignoring the effects of saturation 
by assuming small signal operation permits making a 
linear analysis of the system. A linear transfer-function 
is selected for each component. These can be reduced 
to the open-loop transfer function, and thence to the 
closed-loop transfer function by block-diagram methods. 
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Figure 5. Comparison of the = 
sponse of the stilling-chamber 

sure (P,) to a step change (P,, Figure 
3) for both the linear and nonlinear 
analysis (high controller gain; ¢op, 


troller T.C. 0.25) 


This closed loop transfer function jg of 
the form: 
K (s +a) (s+b)-...... 


G(s) — 
(s+-a,) (s+b,) (s+c,).. 


R ANALYSIS Where the a’s, b's and c's are zeros 
and poles. 

The denominator of this equation 
defines the transient response of the 
system. Depending on the order of 
this equation, and therefore the com. 
plexity of the system, the solution cap 
be either simple or difficult. This js 
especially true mathematical 
analysis, whereas even the more complex systems are 
relatively easy if the equation is set up and solved on 
an analog computer. 

The closed-loop transfer function G(s) is equal to 
the ratio of the output of the system to the input. In 
order to obtain the transient response of the system, 
some specific input must be used and the response of 
the output to this input determined. The most con- 
venient and most commonly-used input is the step 
function. For a unit step function it is necessary merely 
to replace the input term by 1/s, thus adding to the 
order of the denominator by a factor of 1. 


for a 


Example: Analysis of Wind Tunnel 

To illustrate the errors caused in linear analysis by 
the effects of saturation, we analyze a blowdown wind 
tunnel, and study its starting transient. The wind 
tunnel (Fig. 1), consisting of high pressure air stored 
in a large volume which is discharged through the 
tunnel via the pressure-control valve. 
The process volume between the con- 
trol valve and the nozzle is considered 
as a lumped parameter, i.e. the prfes- 
sure drop is considered negligible— 
a capacitance with the following flow- 


pressure characteristic equation: 


] . 
P, Qnet a= 


C 


Qyout) dt 


Figure 6. Response of the stilling- 
chamber pressure (P,) to a step 
change in the pressure controller set 
point (P,). (low controller gain; T.C. = 
2.5) 
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7. Closed-loop transfer-func- 
no tation. (G — 0.6; T. C. 


Fig 
tion represen 
= 25) 


The P, term in the equation is the 
pressure buildup in the volume when 
the net flow in the volume is Quer. 
From this we see that the pressure 
buildup in the volume is not only a 
function of the flow into the volume, but is also a func- 
tion of the outflow. Therefore, if the outflow is equal 
to the inflow there is no pressure buildup. 

The block diagram for this process is shown in Figure 
2. Its overall-process transfer-function is: 


- 


1 
P, cs = 1 
Qin _ 1 KA ca CS — KA 
. oo 
ba 
or =— : 
),. . 
R T,s+1 
Where K, = KA 
® 
And T, = KA 


In this analysis we have considered that the nozzle is 
choked at all times. The nozzle flow is: Q,.. = KAP, 


where A is the area of the nozzle and K is the nozzle 


coefficient in Sec. —! 


The control system consists of the following com- 
ponents (Figure 3): 
. Pressure Transducer — Senses the stilling chamber 
pressure and develops an output voltage propor- 
tional to this pressure. 
Pressure Set-Point Station — Develops an output 
voltage of same range as transducer. Used to set 


— 


hr 


the control pressure at the desired value according 
to a calibrated dial. 

. Electronic Controller — Develops a proportional 
plus integral control signal from the error signal 
between the set point and transducer signals. 

4. Electro-Hydraulic Valve Positioner System 


Wo 


The transfer function calculations are: 


1. Pressure Transducer and Set-Point Station 


0-400 psia 50 volts 
: 50 1 volt 
K = : 
400 S psila 
2. Control Valves 
Max Valve Area 3.14 ft? 
P, = 600 psia 
0.53 P,A ney < ° y 
ilies) 0.53 600 « 3.14 x 144 
/ T 23.7 
M(valve) 6080 lb/sec 
2 6080 Ib/sece 
Valve Gain — 406 — 
15 inches inch 
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Process 
Nozzle Area 0.66 ft? 
Volume 3950 ft® 
0.53 A P, 
Mout KA P, 
5 
; 0.53 0.53 1 
Ork = 77 23.7 = 448 
144 V.. _1lb/in* 
~ ar lb/sec 
144 x 3950 1 
( 1.41 & 53.3 « 560 ~ 060.0735 
1 
KG process KA _ 
C 
KA (s) + 1 
Cc 44.8 a 
KA 0.0735 x 0.66 x 144 ~ 6.93 
1 44.8 7 
KA 0.66 x 144 0.472 
7 0.472 
KG = G48 + 1 
Electronic Controller 
KG K (1 +4 Ts? 
1 0.6 2.58 + 1 
0.6(1 + .-—) = 
2.05 o.0 s 


Electro-Hydraulic Positioning System 


15” 
, 20 volts 
KG (0.053s + 1) (0.026s + 1) 
= inches 
0.49 volt 
(v.CiE3s + 1) (0.0268 + 1) 





Figure 8. Closed-loop transfer-function representa- 
tion (G — 0.6; T. C. — 0.25) 








Figure 9. Computer simul 








ation of 
set-point and controller. (Continued ee. 
in Figure 10). | 
i 
0 
' 
} 
Second Divisor: 
956, 4850 
622.3 * 6223 °° 
s*? + 1.54s + 7.78 | 
s? + 55.8 + 636.2 
Mathematical Calculations s*+ 1.548 + 7.78 s‘ + 57.3s* + 730s* + 1325s + 495) 
Z - : 4 u RAc3 7 7Qe2 
From Figures 3 and 4 the open-loop transfer function s* + 1.548* + 7.78s 
can be seen to be: 00.88* + 722.2s*? + 1325s 
P 3.2 (0.258 + 1) 55.88" + 86s* + 434s 3 
etek an 3.2 (0.25: : ois 7 ; 
€ s(6.48s + 1) (0.053s + 1) (0.026s + 1) 636.28° + 891s + 4850 
636.2s* + 981s + 4950 
for a time constant of 0.25 and a gain of 0.6 on the 90a 100 ! 
controller. Third Divisor: 
The closed-loop transfer-function becomes: 89] 4850 
P, 10.80 (s + 4) “v G62" Teg FM + hfs + 7.6 
s rT = : : os , r 
p, ‘® s(6.43s + 1) (0.053s + 1)(0.026s + 1) + s? + 55.9s + 644.2 | 
+2 si 7 £2 I —— anne 7 - 
43.2 (0.25s + 1) si+1.48+7.63_[s* + 57.3s* + 730s’ + 13258 + $850 
: s*‘ + 1.4s* + 7.63s* 
and for a unit step-function — the type of transient EE Oca 7994s? 4+ 12256 
tThie > eve fn o@ Santaod : —oo.I$ + (26.48* - 0208s j 
to which the system is subjected 55.9s* + 78.28" + 427s 
P.(s) eeaets + %) 644.2s? + 898s + 4850 | 
ai s[s(6.438s + 1) (0.053s + 1) (0.026s + 1) + 644.2s* + 901s + 4920 
43.2 (0.25s + 1)] 3s + 70 
1215(s + 4) The four roots are obtained from: 
or > (gs er ous me , 9OE = . — ge 
r P.(8) s(s* + 57.3s* + 730s? + 1325s + 4850) s? + 1.48 + 7.63 
. Py . . 9re - oo 
where the term in brackets is the characteristic equa- 14+ Vv 2.56 — 4(7.63) 
tion of the system. ad 2 | 
The roots of this characteristic equation are obtained — 0.7 + j2.67 | 
as follows: Using a long-division solution, the divisor and ms 
becomes: s* + 55.9s + 644.2 
1325, 4850 s — 55.9 + \/ (55.9)? — 4(644) 
y+ —S —-— “a or s* + 1.82s + 6.65 > 
730 730 2 
. 207 J 
s* + 55.58 + 622.3 ee ee Sts oe Dee 
2 9s +665 re =e re = The four roots are thus: 
s*-+ 1.82s + 6.65 |s* + 57.3s* + (30s* + 13208 + 4850 g _ 0.7 + j2.65 
~ + 1.82s' + 6.658? Ss _ 39.7 
55.5s* + 723.38? + 1325s s an 263 
55.5s* + 101s? + 369s 


- ne ind Substituting in the original equation: 
622.3s* + 956s + 4850 1215 (s { 
622.3s* + 1130s + 4150 P (s) reli bo 
— ™ “= ha s(s + 16.3) (s + 39.7 see next line 
174s + 700 S ( 16.3) (s 4+ 7) (See next line) 
(s + 0.7 — j2.67)(s + 0.7 + j2.67) 
To convert this from the s plane to 
the time domain we have: 
P,(t) K, + K.e"*t 4 K,e-7t + 
KeC-%+i8.en¢ 4. Kot $2.07)¢ 


Figure 10. Computer Simulation of 
valve positioner and process. (con- 
tinued from Figure 9) 
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Where: 
K, = 1im Zjs + 16.3)(s + 39.7) (s + 0.7 — j2.67) 
s- 0 ) 6 











™ 1215(4) ie 
K, = —76.3(39.7) 7.63 ~~ 
1215( — 12.3) 
K, = —46.3( + 23.4)( — 15.6 — j2.67) 
( — 15.6 + 52.67) 
} K, = + 9.0158 
ar 5) ee 
—39.7( — 23.4) (39? + 2.677) = — © 


1215(3.3 + j2.67) 


K, = [_ 0.7 4 j2.67)( + 15.6 + j2.67) 
(j5.34) ( + 39 + j2.67). 
K, = 0.561 7 190.6° = — 0.552 — 0.104 


The term corresponding to the complex conjugate roots 


becomes: 
—_ a 


Cd(t) = 2|Ade cos(st + / Ad) 


Where: 
Ad = 0.561 7 190.6° 
—— ©.7t 
Ca(t) = 2/0.561/e 
ee 
= 1,122e cos(2.67t + 7 190.6°) 
The response in the time domain is then: 
—— 26.3t 
P.(t) = 1.0 + 0.0158e 
a O7t 
+ 1.12e cos(2.67t + 
which is plotted in Figure 5. 


cos(2.67t + / 190.6°) 


as Sey 
— 0.0284e 








Z 190.6° 


Using the same linear transfer-functions, but limiting 
the operating range of the variables with limiter cir- 
cuits, a much closer approximation to the actual system 
response is obtained. The system can be represented on 
the computer by simulation (Figures 7 and 8) with 
simple lead-lag networks. However, in this representa- 
tion, it is impossible to place limiting on the flow, so 
the solution is a strictly-linear one, the same as the 
mathematical analysis. We cannot place limits on the 
valve flow as this quantity lost its identity when com- 
bined into the single transfer function. There is no signal 
at any point in the lead-lag networks which represents 
this variable or its equivalent. Therefore, we must use 
the individual-loop transfer-functions, and represent 
these on the computer (Figures 9 and 10) making 
available a signal which represents control valve flow 
(output of Amplifier #18). 


DISCUSSION 


Note in Figures 5 and 6, that the faster time-constant 
tesults in an underdamped response, while the slow 
time-constant of 2.5 seconds is approximately a critically- 
damped system. The underdamped system has a very 
oscillatory response due to the reversal of flow in the 
system when the control valve went by the closed posi- 
tion. Since the valve is not limited in this case, the 
system will respond just as rapidly as the controller 
can modulate the control valve. 

The oscillograph recordings (Figure 11) show not 
only the response of the controlled pressure, as does the 
mathematical soiution, but also show recordings of con- 
ttol-valve flow and controller output, which gives yet an- 
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Figure 11. Oscillographs show resulis of computer 
analysis. (A) Computer solution without limiters 
(underdam ed case); (B) solution with limiters (under- 
damped case); (C) solution for approximately-critical 
damped case without limiters. 


other reason for using the computer analysis whenever 
possib'e. By examination of Curve (A), you readily 
can see that the controlled-pressure response exactly 
matches the curve obtained by linear math analysis. 
Figure 5 shows the difference between the linear 
(calculated) and non-linear (computer) analysis for an 
underdamped case. Figure 6 shows the comparison be- 
tween the calculated and computer methods when linear 
techniques (no limiters) are employed on the com- 
puter. From Figure 5 it is readily seen that the error 
in the linear method is too great to be ignored, while 
Figure 6 shows that the computer analysis is just as 
accurate as the most laborious mathematical solution. 
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Once again, as a readers’ service, ISAJ has contacted colleges and universities re- 
questing information on their instrumentation-automation short-courses, symposia, 





meetings, etc., planned for this summer. The following is based on replies received. | 


College Summer Short-Course 
and Symposia Roundup | 


CASE INSTITUTE 


Process Control Theory, June 9-27: An intensive short- 
course in process control art, including lectures, lab work 
and discussion periods for practicing engineers with a 
degree in engineering or science. Fee: $400. Resist- 
ance Strain Gage Techniques, June 23-27: An intensive 
short course in strain gage art, with lectures, lab work, 
and discussion periods for practicing engineers—prefer- 
ably graduates of an engineering college. Fee: $175. 
Numerical Machine-Tool Control, August 11-16: An 
intensive short-course in fundamentals of numerical 
control, with lectures, problem sessions and design 
periods for practicing engineers with a degree in engi- 
neering or science. Fee: undetermined. Contact Dr. 
James Hooper, Jr., Case Institute, 10900 Euclid Ave., 
Cleveland 6, Ohio. 


MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 


Modern Research Methods in Biology and Medicine, 
July 8-18: An introductory short course. .Two groups 
of lectures cover electrical research methods and instru- 
mentation problems; instrumental and analytical meth- 
odology. Fee: $250. Electrical Energy Conversion and 
Control, July 8-12: Short course covers fundamentals 
and applications of electrical energy conversion, key 
principles of control and energy processing devices, 
analytical and computer techniques and futuristic un- 
conventional sources of electrical energy. Fee: $209. 
Fundamentals of Strain Gage Techniques, July 8-12: 
Program will consist of lectures on theory and applied 
applications, with practical considerations given to in- 
dustrial problems for beginners. Fee: $175. Fluid 
Power Control, July 8-18: Course brings together most 
important basic concepts; presents most recent develop- 
ments on high performance hydraulic and pneumatic 
systems; stresses component performance characteristics 
and their use in system analyses. Fee: $250. Applica- 
tions of Strain Gage Techniques, July14-18: For those 
who took fundamentals session (8-18) or an equivalent 
program offered at MIT. Course consists solely of lab 


work providing practice in handling equipment and 
theory already discussed. Fee:$175. Advanced Feed. 
back Control Theory, July 21-August 1: For those with 
good background in linear feedback theory. Emphasis 
is on analytic optimization of linear systems and tech 
niques useful in study of nonlinear and time-varying 
systems. Fee: $250. Mathematical Analysis and Simu. 
lation in Industrial Operations, July 21-August 1: For 
operating management with competence in math 
Covers formulation of practical operating situations 
for analysis and simulation. Fee: $300. Contact Pro. 
fessor J. M. Austin, Room 7-101, MIT, Cambridge 39, 
Mass. 


MICHIGAN STATE UNIVERSITY 


Frequency Response in Mechanical Systems, June 24- 
August 22: Study of frequency response of mechanical 
systems and components, including measuring instru: 
ments, pneumatic and hydraulic devices, mechanical and 
thermal plants and processes for graduate engineers. 
Seminar in Systems, June 24-August 22: Course covets 
frequency response, frequency response aids, determina- 
tion of transicnt response from frequency response, m2 
chine tool applications, process control applications, fre- 
quency response methods for nonlinear systems. Con- 
tact Charles O. Harris, Applied Mechanics Dept., Michi- 
gan State University, East Lansing, Mich. 


NORTHWESTERN UNIVERSITY 


Gas Dynamics Colloquium — Heat Transfer in Chemt- 
cally Reacting Streams, May 22: Covers interaction of 
transport properties in reacting flow streams. Fee: none. 
Contact Gas Dynamics Colloquium Dept. of Mechanical 
Engineering, Northwestern University, Evanston, Ill. 


PENNSYLVANIA STATE UNIVERSITY 


Fourth Annual Automation Seminar, June 8-15: Aimed 
at graduate engineers, seminar covers automation equip- 
ment development, including control systems and if- 
strumentation, numerical positioning devices, electrical, 
mechanical, hydraulic and pneumatic actuation devicts 
Fee: $60. Contact Chester Linsky, Automation Labo- 
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ratory, Penn State, University Park, Pa. Automatic 
Data Processing, June 22-27: Designed for management 
and process engineers, seminar covers basic computer 
operations, principles of systems analysis, data handling 
and reduction for economic input, filling individual 
computer needs, road blocks in computer applications. 
Lectures, discussion and workshops. Fee: $60. Con- 


tact Prof. C. R. Moss, Room 207 Eng. “C” Penn State, 


University Park, Pa. 
POLYTECHNIC INSTITUTE OF BROOKLYN 


Summer “Laboratory Program” includes: Industrial Ap- 
plication of X-Ray Diffraction, June 2-13. Applied 
Infrared Spectroscopy, June 2-6. High Temperature 
Solution Techniques, July 7-11. Fee: not indicated. 
Contact Mrs. Doris Cattell, Secretary of Summer Labo- 
ratory Program, Polytechnic Institute of Brooklyn, 99 
Livingston St., Brooklyn 1, N. Y. 


SOUTHERN METHODIST UNIVERSITY 

Univac Scientific Programing Course, June 9-July3: 
Computer programing and numerical analysis appli- 
cations of the Univac 1103 Scientific Computer for U. 
§. and Canadian university personnel with detailed 
knowledge of mathematics or science. Fee: none. 
Given at SMU, Univac Computing Center, Dallas, Texas. 
Contact Remington Rand-Univac Educational Dept., 
315 4th Ave., New York 10, N. Y. 


STANFORD UNIVERSITY 

Summer courses for credit from June 23-August 16. 
Servomechanisms. Pulse and Timing Circuits. Control 
Systems Components: prerequisite stated. Special Topics 
in Control Systems: prerequisite stated. Semiconductor 
devices Seminar: prerequisite stated. Switching Theory: 
prerequisite stated. Fee: $250 plus registration. Con- 
tact Registrar, Stanford University, Stanford, Conn. 


UNIVERSITY OF CALIFORNIA 

Statistical Methods in Radio Wave Propagation, June 
28-30: Symposium takes up instrumentation for the 
rapid reduction of large quantities of radio data. Fee: 
not stated. Contact Dr. W. C. Hoffman, Engineering 
Building, Room 3116, University of California, Los 


Ange'es 24, Calif. 
UNIVERSITY OF CONNECTICUT 


8th Annual Management Training Institute, June 20-29: 
Covers contemporary industrial engineering develop- 
ments and problems and, practical linear programing 
and operations research. Fee: $185. Contact Dr. A. D. 
J. Emerzian, University of Connectivut, Storrs, Conn. 


UNIVERSITY OF LOUISVILLE 

Summer Instrumentation and Courses in Related Fields. 
Contact R. C. Ernst, Dean, University of Louisville, 
Louisville 8, Ky., for complete information. 


UNIVERSITY OF MICHIGAN 

Automatic Control, June 16-25: Intensive short-course 
treating instrument response and errors, including static 
and dynamic and statistical considerations; elementary 
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communication and information theory; analysis and 
synthesis techniques for linear and nonlinear automatic 
control, etc. for practicing engineers. Fee: $200. 
Introduction to Digital Computer Engineering, June 
16-27: Consists of 50 one-hour lectures on machine or- 
ganization, programing, number systems, design and 
switching, storage components, etc. Fee: $225. Busi- 
ness-Type Data Processing—Recent Developments and 
Future Trends, June 16-27: Advanced course covering 
data processing in business and industry. Given by 
S. N. Alexander, Chief, Data Processing Systems Di- 
vision, U. S. Dept. of Commerce. Fee: $225. Appli- 
cations of Advanced Numerical Analysis to Digital 
Computer Problems, June 16-27: Covers recent experi- 
mental and theoretical work in large scale linear systems. 
Prerequisite is knowledge of ordinary differential equa- 
tions and theory of linear systems and matrices. Fee: 
$225. Introduction to Standard Methods in Numerical 
Analysis, June 16-27: For persons with BS. in math 
or engineering, but no background in numerical analy- 
sis, course covers areas of basic numerical analysis. 
Fee: $225. Advanced Theory of Logical Design of 
Digita! Computers, June 16-27: For those with a work- 
ing knowledge of fundamentals of symbolic logic and 
Boolean (switching) algebra, course treats 2 major 
areas: methods for analysis and synthesis of combina- 
tional switching networks and recent work in design 
of sequential switching networks. Fee: $225. Art*fi- 
cial Intelligence and Digital Computer Programing, 
June 16-27: For competent computer programers, 
course covers recent advanced artificial inte!ligence re- 
search mainly by using large-scale digital computers. 
Fee: $225. Contact George M. McEwen, Coordinator, 
Summer Conferences in Engineering, University of 
Michigan, Ann Arbor, Mich. 


UNIVERSITY OF PENNSYLVANIA 

Nuclear Engineering Measurements Laboratory, June 
9-27: For graduate scientists and engineers, course cov- 
ers nuclear instrumentation, sub-critical reactor studies, 
dynamic reactor studies with reactor simulators. Fee: 
$300. Contact Dr. A. N. Hixson, University of Penn- 
sylvania, Towne Bldg., Philadelphia 4, Pa. 


UNIVERSITY OF WISCONSIN 
Theory of Nonlinear Circuits, June 30-August 22: Fee: 
$75 plus registration fees. Contact H. G. Shields, As- 
sistant Dean, Electrical Engineering Dept., Universitv 
of Wisconsin in Madison, Wisconsin. 


WEST VIRGINIA UNIVERSITY 
Appalachian Gas Measurement Short-Course, August 
25-27: Contact West Virginia University, School of 
Mines, Morgantown, West Virginia. 


NEW YORK UNIVERSITY 

Materials for Nuclear Reactors, June 9-13: A special 
short-course covering design and operation of nuclear 
reactors for those with metallurgical or engineering 
background. Fee: $110. Contact Irving Cadoff, Col- 
lege of Engineering, New York University, University 
Heights, New York 53, N. Y. 
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A monthly report of Founda+ 


for Instrumentation Education 
and Research activities by % 


Executive Director, Lloyd Sjato, 


Is Instrumentation a Field? 


FIER SETS OUT TO PROVE IT IN ‘58 BY-- 


» Increasing its capabilities with an enlarged, broader-gage board 
» Developing and testing the concept of research professorships 
» Encouraging more academic grants and awards in instrumentation 


» Bolstering its projects in support of technician training 


On April 1, 1958, the Board of Trustees of FIER 
convened in New York City under the direction of 
president Cuthbert Hurd to critically examine the foun- 
dation’s present and planned activities in the light of 
current needs of the field it serves. Some of the ac- 
tions taken to meet these needs are described below. 


1 —A Need for Broad Appreciation 

It is the foundation's belief that a major curb to 
progress in instrumentation is the lack of understanding 
of its broad implications by top-level peop!e in public 
life. To strengthen its communication channels with 
such people, FIER has decided to enlarge its board to 
24 by adding eight outstanding new people, recruited 
mainly from education, science and general industry. 
Two of these new trustees were elected on April 1 
(see portraits below). 


2—A Need for Definition 

Another major barrier to be overcome before “instru- 
mentation” will be widely accepted in its broadest pos- 
sible connotation is the lack of a definite and cohesive 





—— NEW FIER TRUSTEES 





Elmer Hutchisson, 
Director, American 
Institute of Physics, 

Former Acting Presi- 
dent Case Institute 
of Technology 


George Metcalf 
Manager, Missiles and 
Ordnance Systems 
Department, General 
Electric 
Company 
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approach to the subject by academicians. Only a few 
of our major universities recognize instrumentation as 
a Clear specialty, and they, in turn, are more oriented 
to an industrial area than to a field approach. FIER 
believes that perhaps the most promising way to estab- 
lish the full outline and identity of its field would be to 
endow a chair at a leading academic institution. On 
April 1, the decision was made to test out this research- 
professorship concept by exposing it to several of the 
possible donors to such a project for tacit support and 
comments. 


3 —A Need for Recognition by Donors 
Talented graduate students are in short supply in 

Those that do go on for graduate 

work are often “drawn” into a specialty by earmarked 


our universities. 


donations from many industries—but almost none of 
such funds are directed towards advanced study in 
instrumentation. In 1957 FIER awarded such a fellow- 
ship in honor of ISA to a student at Case Institute. At 
its April 1, 1958 meeting, a $2,500 grant for graduate 
study was voted by the foundation to a worthy student 
at Purdue. In the months ahead, FIER will embark 
upon a vigorous program to “sell” the merits of gradu- 
ate awards in this field to industry. 


4 —A Need for Accredited Technicians 

The design, application, operation and servicing of 
the equipments of instrumentation require highly 
skilled technicians. FIER has discovered that only 4 
fraction of the needed, qualified instrumentation tech- 
nicians are now at large in industry, and that only 4 
small, dedicated handful of schools now train these met. 
The proposed summer course for technician-level teach 
ers at Case Institute was the foundation's first large, 
planned step to help meet this shortage. During the next 
several months, FIER will continue its program of aid 
to individual schools (e. g. curricula suggestions 
review, text activation, etc.), and will start planning a 
expanded program of teacher-training based on the 
results of the pilot course at Case. 
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) SOCIETY NEWS 








Get practical help in your specialty at 


ISA’S Annual Workshops and Clinics 


In line with its aim—‘sessions for specialists” ISA's 
4nnual Show will present no less than 69 informative, 
educational workshop and clinic sessions. ‘This, the 13th 
innual Instrument-Automation Conference-Exhibit, will be 
held in Philadelphia's Convention Hall from Sunday, Sep- 
tember 14 through Friday noon, September 19. These 
events are run as Classes: factory-qualified representatives 
from equipment makers are the faculty; user instrument 
engineers and technicians the studnts. Each conference 
attendee can select his own “curriculum” to exactly suit 
his own special needs. Whether you are a serviceman or a 
salesman, there are workshop sessions especially planned to 
help you in your particular field. 


ISA Workshops Pay Off 

ISA’s famous instrument “clinics,” now in their sixth 
successful year, have definitely proved the value of your 
attending THE Instrument Show—ISA. These workshops 
give plenty of chance for extended give-and-take question- 
ing by the “students.” And the well-qualified instructors 
usually come up with real problem-solving answers based on 
their practical, tried experience. Another productive source 
of helpful, workable information at these workshops is 
the exchange of experiences by the user-students them- 
selves. Here is data the instrumentman can take home 
with him and put right to work in his own plant and 
process! 


Truly, ISA Clinics and Workshops have by their practical 
results, proved why every instrument department manager 
should send his men to the “ISA Annual Show”’—the one 
industry event that really covers all of modern instrumen- 
tation and automatic control. 


WORKSHOP PROGRAMS RAPIDLY SHAPING UP 


The following paragraph gives you a brief run-down on 
ISA's Clinic and Workshop plans as they are taking shape. 


Control Systems Workshop 


Theme for ’58 in this popular workshop is: “The Sig- 
mjcance of Dynamic Analysis for Process Control and 
Design.” Plans include showing of ISA’s film on frequency 
response analysis, and 10-minute discussions by a panel of 
‘xperts on these topics: 

Significance of dynamic analysis for process development 

and design. 

* Significance of dynamic analysis for instrument manu- 
facturing. 

3 Recommended practice for dynamic response testing of 
process control instrumentation, 

4. Dynamic evaluation of control systems design. 

» Thinking in frequency response terms for trouble shooting 

§. Application of the analog computer as a process simulator. 

| Dynamic analysis of multivariable control systems 

&. Is dynamic analysis useful for evaluating sample data 
control problems? 

%. What should be done with respect to education in dynamic 

analysis techniques? 

Discussion period (60 minutes). 
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EARLY START. Wives of Philadelphia Section ISA 
members recently met at the Engineers Club to plan 
the Woman's Program for the forthcoming Annual ISA 
Instrument-Automation Conference to be held in Phil- 
adelphia come September. (Seated, left to right) Mrs. 
Y. Wayne Miller, and chairwoman Mrs. Douglas N. 
Brooks. (Standing, left to right) Mrs. Howard J. 
Smith, Mrs. Clifford B. Ives (wife of Philadelphia 
Section President), and Mrs. Henry F. Dever, (wife 
of the conference general chairman. 


Data-Handling Workshop 


This year’s Data-Handling Workshop will feature two 
concurrent sessions: one will cover “Data for Measure- 
ment,” and the second will concern “Data for Control.” 


Data for Measurement will present: 

Too many measurements? 

How accurate does data need to be? 

Are large-scale data-handling systems too complex to be 
pract.cal? 

Analog-digital converters: do they do what they are sup- 
posed to do? 





MAKE YOUR HOTEL RESERVATIONS EARLY 


Write directly to: 
ISA Housing 
Convention and Visitors Bureau 
Juniper and Filbert Streets 
Philadelphia 7, Pennsylvania 


Indicate that you will be attending the 13th Annual 
ISA Instrument-Automation Conference-Exhibit Septem.- 
ber 14.19. 


Philadeiphia’s Bellevue Stratford and Penn-Sheraton 
will serve as ISA Headquarters Hotels. 
For a complete hotel reservation form with all details 
and rates write to: 
ISA 


313 Sixth Avenue 
Pittsburgh 22, Pennsylvania 
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Data for Control will consider: 
Are transducers accurate enough? 
Will the machine replace the experienced man? 
Computers: on-line and off-line. 
Are electronics reliable in control? 
Analog or digital computers? 
Is automatic control economically justified? 


Computer Clinic 


The computer clinic morning session will provide basic 
instruction in: 

Basic operation of analog computers. 

Components of analog computers. 

Basic operation of digital computers. 

Components of digital computers. 

In the afternoon, two simultaneous computer-clinic ses- 
» 


sions will cover applications of 1. analog computers and 2. 
digital computers. Sessions now planned include: 


Digital Computers. 


Digital computers for plant design or start-up. 
Digital data reduction in the aircraft industry 
Simulating physical system. 
Read-time airborne digital computers. 
Digital computer process control. 

Analog Computers. 


Simulating physical systems—general considerations 
Use of analog computers in the power industry. 
Simulation of a nuclear reactor. 

Simulation in the aircraft industry. 


Maintenance Clinic 


This year’s maintenance classes will feature a new ap- 
proach: instruction will be slanted not only towards the 
hardware itself, but toward the special maintenance prob- 
lems of that hardware in each major industry! Following 
a general session Sunday a.m. attended by all registrants, 
students will break up into classes by industry for five 
sessions, each by a different instrument maker, through 
to Monday p.m. Industry discussions and class session 
topics are: 
METALS: 1. 


fuel-air ratio. 3. 
furnace atmosphere composition control. 5. 


Blast-furnace temperature control. 2. Soaking-pit 
Open-hearth fuel-input control. 4. Annealing- 
Furnace pressure 


and draft measurement. 

CERAMICS: 1. Cement kiln — temperature and combustion 
control, 2. Clay Products — kiln temperature and atomsphere 
composition control. 3. Glass lehr control. 4. Glass-tank 


combustion control. 5. Glass feeder control. 
1. Boiler Combustion control. 2. Feedwater 
Instrument air supply systems. 


level and 
POWER PLANTS: 
treatment instrumentation. 3. 





ExecDirector’s Diary 





ISA Journal reading habits—The majority of ISA mem- 
bers receive their ISA Journal and other society mail at 
their home address. This practice has prevailed to better 
insure that members get their ISA mail without incident. 
Specific plant addresses for individuals are more difficult 
to maintain and the complaints of “lost letters” and “bor- 
rowed JSA Journals” are more numerous with the majority 
of business addresses. 

While the home address procedure assures better mail 
delivery, it apparently does not contribute to the fullest 
readership of the ISA Journal and likewise does not con- 
tribute to full use of the “Readers’ Service Card” to request 
more information on new products, new literature and ad- 
vertised products in the Journal. 

We know the ISA Journal has improved considerably dur- 
ing the past year and readership has grown tremendously. 
However, we think readership can go up even more if the 
ISA Journal is taken to work after its reading at home. 

Each person has different reading habits, however it is 
generally true that most engineering personnel do not read 
with the same intent or interest at home as they do at 
work. At home the reading is mostly for news and general 
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4. Boiler level and feedwater control. 5 
flow measurements. 

CHEMICAL: 1. Acid recovery system specific gravity j 
mentation. 2. pH measurement in waste treatment Par 
purity analysis in solvent recovery systems, 4. Liquid | 
measurement in tank inventory units 5. Ratio cont leve 
chemical blending systems. TOL fog 


PETROLEUM: 1. Filled-system 


Feedwater and Stean 


temperature measurements j 
8 hp 


treating plants 2. Reactor and regenerator pressure meas 
ment and control, 3. Catalytic cracker chromatograph. 
Reformer flow systems 5. Control valve maintenance 


Educator’s Workshop 


The subject: “Meeting the Need for Qualified Instrumey; 
Technicians.” The session: a panel discussion, Offering 
formal remarks from six viewpoints. 
involved: 1. the need for semi-instrumentation specialigy 


© 


ous 


Re 


Three areas will} | 


2. the means for meeting this need; 3. catalysts in the». | 


action. Panelists’ remarks will be limited to provide oy 
solid hour for audience questions and answers. 


Maintenance Management Workshop 


This is a new workshop to be introduced this year 
response to a demand by the scores of ISA members yy 
are in charge of instrument maintenance departmeys 
throughout American industry. The workshop will } 
headed up by Neil M. Blair, Vice President of the Panel 
Service Corporation, Chicago. Object of the clinic wil] » 
to present material helpful to the engineering Manager; 
who must set up and operate the instrument maintenane 
service for the ever more complex systems to be found i 
today’s plants and military. 


Sales Engineer’s Workshop 


Theme for the 1958 Sales Engineer’s Workshop will » 


“Specifications for a Sales Engineer—Professional »& 
Peddler?” Repeating last year’s so successful progran 


technique, this year’s workshop will include a panel ¢ 
recognized management authorities, who will discuss thee 
hot subjects: 
What I expect from a sales engineer 
What I expect from a design engineer 
What I expect from a sales engineer—by a purchasing agent 
What I expect from a purchasing agent—by a sales enginet 
What I expect from a sales engineer—by a sales manager. 
What I expect from a sales manager—by a sales engineer. 
It is also hoped to have a 20-minute film on salesmap 
ship in the exhibit booth, which should be very useful & 
the scores of sales engineers who will be facing a week df 
arduous work on the floor of the ISA exhibit. 


by a designer user. 
by a sales engineer 


information. ‘On the job” reading of technical publication 
is more inclined to be in terms of the problems at hané 
For this reason we think the JSA Journal will become i 
ful to you and your associates if you keep your copy at you 
place of work. 

The JSA Journal is your publication. You should real 
it and use it. If you don’t like what it says, tell us abou 
it. We'll try to please you and the 16,500 other reader 
to the best of our ability. Your support of the ISA Journ#l 
is tremendously important to its success. By one specifi 
action on your part, you can make it possible to sell more 
advertising, print more pages and publish more of what 
you want to read. This is simply to read the Journal and 
use the “Readers’ Service Card.” Jf every member of ISA 
would circle three items on a Readers’ Service Card eat 
month we would soon be in a position to publish the largest 
and most comprehensive publication in our field. 

By this simple action you will enable our representativé 
to sell more advertising, which in turn means more incom 
to publish more pages of what you want to read. 

Look through this issue, note the items of interest to yo 
then turn to page 67 and circle the key numbers of those 
new product items, new literature items, and advertised 
products about which you want more information. 


Bitl Kicks 


ISA Jour 
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by Dr. Robert J. Jeffries 


President, Instrument Society of America 


PRESIDENT’S LETTER 











Dear ISA Member: 


This month and next, I would like to discuss the society’s 
problems and activities regarding education and research. 
I's often said that ISA’s principal function is to provide 
education for its members. The society has recently con- 
sidered the best way to reach its educational and research 
objectives. Several specific actions were taken. Most im- 
portant was the establishment of the Foundation for 
Instrumentation Education and Research. Then, at our 
last Executive Board meeting, we adopted a policy toward 
education and research, and the relation between ISA and 
the foundation. Because this policy is fundamental and 
long-range, I believe every ISA section and individual 
member should have a complete background on these im- 
portant matters. 

Beginning in 1953, the ISA divisions specifically con- 
cerned with education and research recognized instrumen- 
tation and educational problems which were in urgent 
need of attention, but to which ISA could make only 
limited contributions. We saw an urgent need for modern 
instrumentation instruction at the undergraduate level of 
engineering college curricula. And, at the graduate level, 
there was urgent need for the constituent sciences of in- 
strumentation, such as measurement, computation, informa- 
tion theory, statistics, automatic control, electronic design, 
etc. There was urgent need, too, throughout the USA, for 
post-high school technical institute instrumentation train- 
ing. We saw that our sections should develop educational 
materials and courses. The society itself needed teaching 
and training aids, such as films and textbooks. We could 
see then that ISA was deficient in its abilities to meet 
these several educational needs. 


l. ISA did not meet the 


total need. 


have financial resources to 


to 


It was and is a fact, although difficult to admit, that 
ISA still does not enjoy prestige and reputation 
among educators to the degree that our presentations 
of the urgent needs of the instrument field receive 
full, objective consideration. 


8. At that time, ISA did not have sufficient prestige, nor 
include in its membership people of sufficient stature, 
sO as to be influential in interesting appropriate 
froups in either the urgency of the problems, or 
in action toward their solution. 


One device conceived by ISA was the foundation. Its 
function was to implement the educational and research ob- 
#etives of the society. The foundation would take these 
ISA educational and research objectives which, as ex- 
Dlained above, could not be adequately developed within 
ISA, and by the prestige associated with the foundation, 

the prestige of its individual members, and by the 
Slature and energies of its staff director, the foundation 


May 1958, Vol. 5, No. 5. 


implementation of those 
the ISA educational and research objectives 
for which the foundation was uniquely qualified. Also, 
we recognized at that time that, in all probability, the 
foundation would be able to enlist the support and co- 
operation of other well-established technical and profes- 
sional societies, which might be reluctant to cooperate with 
ISA in its then existing stage of development. 


The foundation was established, then, specifically to im- 
plement ISA educational and research objectives, on the 
belief that the foundation could achieve these objectives 
more effectively than the society itself. As the years 
pass, the validity of this assumption should, of course, 
be checked by appraising what the foundation actually 
does accomplish. And, as the years pass, the increasing 
prestige and stature of ISA might make it quite possible 
for us to pick up many of the activities that initially had 
to be conducted within the foundation. If such a fortunate 
circumstance develops, then it is to be assumed that the 
foundation will likewise have uncovered new areas in 
which it can function more effectively than can ISA. 
However, at any time, financial assistance that ISA gives 
to FIER is a direct expenditure of the society resources 
toward achievement of ISA objectives. And the benefits 
we receive from such expenditures must be evaluated in 
the same manner that we judge the effectiveness of ex- 
penditures we make within our own ISA Headquarters and 
organizational structure. 

When FIER was being created, it was recognized that 
the foundation, during its formative years, would have to 
rely heavily on ISA for initial capitalization. It was 
sumed that, as FIER’s program developed and the value 
of its services became evident, it would be able to attract 
additional income from _ sources outside ISA. Thus, 
ultimately, FIER would have an operating budget and pro- 
gram involving funds far in excess of those which ISA 
could contribute or itself hope to apply to the same ob- 
jectives. 

The 
time 


would contribute toward the 


aspects of 


as- 


foundation has now been created: it has a full- 
executive director, and a very influential board of 
directors. It has recently completed its first full year of 
operation. There has been close liaison between ISA and 
FIER, made possible by representation on the foundation 
board of directors by three members from ISA’s executive 
board. In recognition of these facts, there has recently 
been a review of the work of FIER to date. There has 
been a reappraisal of ISA’s educational and research ob- 
jectives. And just recently, there has been made a firm 
statement of the policies of ISA with regard to education 
and research, and with regard to its relations with FIER. 
This ISA policy is not to be considered permanent, but 
definitely subject to annual review, as are all ISA activities 
and policies. 

In next month’s letter, I will attempt to detail and ex- 
plain this new policy. 


55 























EXECUTIVE BOARD DOINGS 


President-elect-Secretary, Instrument Society of America 


by Henry C. Frost 





Dear Member: 


The officers of the society gathered in Pittsburgh on 
Friday and Saturday, March 21 and 22, for a series of 
meetings. The District Vice Presidents and the Depart- 
mental Vice-Presidents had separate meetings on Friday, 
and then all of the officers met as the Executive Board on 
Saturday. The Finance Committee also had scheduled a 
meeting at this time. Certain of the discussions and actions 
of the Executive Board will be of interest generally to the 
members. 

Increasing interest has been displayed in instrumentation 
as applied to the production of rubber and plastics and 
products therefrom following a technical program on these 
subjects which was held in Cleveland at the time of the 
Annual Conference in 1957. At the recommendation of vice- 
president Tripp, the Executive Board decided to establish 
a Rubber & Plastics Division in the Industries Department, 
to provide an opportunity for the society to better serve 
its members engaged in these activities. 

The Executive Board received enthusiastically the report 
of plans for Executives’ Day for 1958, as submitted by a 
special committee under the chairmanship of Warren H. 
Brand, a former president of the society. On September 
18, the society will bring to Philadelphia from four to five 
hundred guests, all of whom will be important executives 
from industry, government and education. This function 
will permit the society to discharge an obligation to indus- 
try by offering an opportunity to these busy executives to 
observe the advances which are taking place in this dynamic 
field and to learn of some of the possibilities which are 
available for effecting savings, increasing product quality, 
and gaining greater profits through the use of instrumenta- 
tion. 

Tentative plans are to start the day with a brief orienta- 
tion session, followed by a privately conducted tour through 
the exhibit where these executives will have an opportunity 
to observe equipment offered by the industry. A prominent 
speaker will address these guests at a luncheon, which will 
be held at one of the large hotels in Philadelphia. Follow- 
ing the luncheon, a program will be presented to acquaint 
these men with the latest developments in the use of in- 
strumentation, and to stimulate them to think in terms of 
the advantages which are made possible through the use of 
modern instrumentation. 

An honorary committee is being formed from top manage- 
ment representatives of several industries normally asso- 
ciated with the use of instrumentation. This honorary com- 
mittee will advise the committee of members working on 
the planning of the activities and will lend their support to 
this program. 

Considerable discussion centered around the Foundation 
for Instrumentation Education and Research and the rela- 
tionship of the society to this organization. The FIER has 
been in existence for about one year. During this period, 
an opportunity has been afforded to better evaluate the areas 
in which this organization might best operate and the 
relation of the scope of its efforts to those of the society 
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in the education and research fields. The Board of Try 
tees of the Foundation, after considerable study and dip 
cussion, recently prepared a statement of policy, which oy. 
lined the types of activities on which emphasis would 
placed and delineated broad aspects of the foundation; 
plans for future financing of projects. The Executive Boarj 
accepted this statement of policy and, in turn, adopted » 
operating policy on educational and research objectives fy 
the society. Because of the close relationship between th 
foundation and the society, the Executive Board adopted, 
detailed policy which defines the relations of the society tp 
the foundation with respect to finances and operation, 
President Jeffries discusses the background of this =} 
ject in two ISAJ articles (See page 55), and explains the 
policy statements which have been adopted by the Exec 
tive Board. 

A charter was granted to a students’ section which ha 
been formed at the State University of New York Agricul: 
tural and Technical Institute located in Morrisville, Ney 
York, and the section there will henceforth be known as the 
“MATI Student Section.” A group in the Salt Lake City, 
Utah area have met the requirements for a charter, and th 
section there henceforth will be known as the “Great Sal 
Lake Section.” 

The board discussed the problems in the past of bringing 
together council delegates from sections, section officers, and 
society officers for discussion of society problems. Asi 
result, it was concluded that Tuesday, September 16, woull 
be set aside as a day on which all of these activities woull 
be concentrated. The delegates will meet for breakfast 
on this morning and then meet as District Councils for the 
remainder of the morning with the section officers invited t0 
participate in these meetings. Following a luncheon whit 
will be attended by society officers, council delegates anl 
section officers, the annual Members’ Meeting will be heli 
Following this meeting, the Council of Delegates will met 
to transact business on their regular agenda. It is hope 
that exhibitors will refrain from scheduling sales meetings 
and that division and committee meetings can be avoided 
so that those who have responsibilities can devote this da 
to the society. 

The District Vice-Presidents reported that their talks 
with members at section meetings on the new grades of 
membership program led them to conclude that the mel 
bers were overwhelmingly in favor of the proposal developed 
by the task force for the establishment of additional grade 
of membership. They reported that because of the extended 
discussion of the grades of membership program last ye 
and the interest of the members in this program, members 
generally seem to be well informed concerning the change 
which have been proposed by the task force and they be 
lieve that these changes appear to have satisfied the que 
tions which were raised concerning the initial proposal. 

The Executive Board will meet next in New York City® 
May 23 and 24. With all of the activity under way in@® 
many areas of society work, an interesting and profi 
meeting is anticipated. 


ISA Journdl 


—- 
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— MEETING PREVIEWS 
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Telemetering Conference Shaping Up 
As Year’s Most Comprehensive Program 


The 1958 National Telemetering Con- 
ference, slated for June 2-4 at the 
Lord Baltimore Hotel, Baltimore, Md., 
js shaping up as 1958’s most compre- 
hensive program on telemetering. 
Tours, exhibits and an array of top- 
flight papers will bring attendees up to 
date on the latest developments in 
this swift-paced field. 
The program is sponsored by the 
American Institute of Electrical Engi- 
neers, American Rocket Society, In- 
stitute of Aeronautical Sciences and 
ISA, and is supported by the National 
Academy of Sciences and Military 


Services. 


PROGRAM 


SUNDAY, JUNE 1 
Zegistration, Lord Baltimore Hotel 


MONDAY, JUNE 2: 
MORNING PAPERS 


INDUSTRIAL TELEMETERING | 

Telemetering for Automatic Pipelines. 

A Noise-Operated Squelch Device for Mi- 
crowave Radio Receiver. 

Diagrammatic Methods of Code Construc- 
tion. 

Audio Tone Control in Gas Distribution. 

Two-Frequency In-Plant Carrier Tele- 
metering System. 


PICKUPS 

Absolute Calibration of a 
Type Vibration Pickup. 

An Electronic Pressure Gage 


Capacitance 


for Missile 


Telemetering. 
Thermistor Probes for Missile Applica- 
tions 


Telemetering Transducer Program at Na- 
tional Bureau of Standards 

On Some Grounding Problems in 
Leve! Instrumentation. 


Low- 


MOBILE AIRBORNE | 

A Six-Channel Airborne Strain-Gage Cali- 
brator and d-c Excitation. 

Printed-Circuit Packaging for 
_mental Extremes. 

Airborne VHF Power Amplifier. 

Voltage Monitor. 

Miniature High-Performance FM Receiv- 
ers for Telemetry and Command Guid- 
ance. 

Telemetering and Data Processing in an 
Expendable Wind-Sensing Instrument. 


Environ- 


LUNCHEON ADDRESS 

Telemetering Requirements of the U. S. 
Army, General Earle Cook, Director, 
U. $. Army Signal Engineering Labo- 
ratories. 


MONDAY, JUNE 2: 
AFTERNOON PAPERS 
INDUSTRIAL TELEMETERING I! 


Five Years of Research on Telemetering 
by the Electrical Measurements Lab- 
Ay mewadd of the University of Bologna 
urrent-Balance Telemeter Transmitter 
ame Pilot Wire Applications 
roduetion of Supervisory Control into 
a Pulse-Telemetering, Time-Division, 
Multiplex System. 
Telemetering System of High Accuracy 
by Vernier Methods. 


MEDICAL 
The Dynograph 
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The Monitoring and Recording of Physio- 


logical Variables during Intracardiac 
Surgery Using Extracorporeal Circula- 
tion. 


Biologic and Physiologic Telemetering Ap- 
plications. 

Telemetering in Medical Operations. 

Telemetering in Aortic Measurements. 

The Endoradiosonde. 


MOBILE AIRBORNE I! 

The Evaluation and Prediction of Circuit 
Performance by Statistical Techniques. 

An 85 me FM Telemetering Transmitter. 

A Subcarrier Oscillator Calibrator. 

A Precision Calibrator for PDM Tele- 


meters. 

The Terminal Ballistics Altitude Indica- 
tor. 

Temperature Considerations in Missile 
Telemetry Packaging. 


TUESDAY, JUNE 3: 
MORNING PAPERS 

IGY |! 

Bathymetry Telemetry. 

Microlock System. 

Instrumentation for Measuring Heavy 
Primary Cosmic-Ray Flux in an Earth 
Satellite. 

Underwater-Acoustic Telemetering. 

Telemetering from Small Research Rock- 
ets. 


DATA PROCESSING |! 

Use of an Analog Computer in Evaluating 
Telemetered Information. 

A Technique and Equipment for Rapid 
Measurement of Error in Missile Data 
Recovery. 

An Automatic Processing 
Telemetry Data. 

Automatic Digital Recording and Reduc- 
tion for Telemetered Data 

Design of Analog Filters for Telemetry 
Equipment. 


System for 


LUNCHEON ADDRESS 


Problems of International Frequency Allo- 
cation, Admiral Gordon Caswell, USN 
Retired. 


TUESDAY, JUNE 3: 
AFTERNOON PAPERS 

IGY tl 

Cosmic Ray Telemetering 

Radiation Balance Instrumentation for 

Satellite. 

Differential Magnetograph. 

IGY Rocket Telemetering. 

Others from the USSR. 


DATA PROCESSING II 

A Critique of Quick-Look Recording De- 
vices. 

A New Graphical Format—EDVAP 

A Comparison of FM Demodulation Tech- 
niques. 

A Range Time Decoder. 

Magnetic Recording. 


EVENING BANQUET ADDRESS 
Telemetering in the IGY, Admiral 
Van Mater, USN Retired. 


Blinn 


WEDNESDAY, JUNE 4: 
MORNING PAPERS 


TRANSISTORS 

Transistorized Current-Controlled Oscil- 
lator for d-c Excited Strain-Gage Ap- 
plications. 

Thermocouple Differential Amplifier. 

A Transistorized FM Telemetering Trans- 
mitter. 

Universal Telemetry Transmitter. 

Transistor Airborne PDM System. 

A Transistorized Telemetering Commuta- 
tor for Data Transmission. 


MOBILE SYSTEMS |! 

Some Aspects of Common-Mode Rejection 
as Applied to Telemetry Sy: ‘ems. 

Spectral Characteristics of P..M Time- 
Division Multiplex Signals. 

A Pressurized Telemetry Package for the 
ICBM Program. 

High-Acceleration Telemetry. 

ONERA Telemetering System. 

Temperature Considerations in 
Telemetry Packaging. 


Missile 


MOBILE GROUND 

Use of an Airborne Receiving Station for 
Flight Test Telemetering. 

An Application of Coherent Detection to 
Electronic Trajectory Measurement. 

FM/FM Demodulation. 

Antennas with Periodic and Pseudo Fre- 
quency Independent Performance. 

The Range Resolver: a Device for Ex- 
tending the Resolution of FM Tele- 
meter Systems. 

Holloman High-speed Missile Test-Track 
Telemetering. 


WEDNESDAY, JUNE 4: 
AFTERNOON PAPERS 


SYSTEM PROBLEMS—DISCUSSION 
SESSION 
Chairman, L. Gardenhire, Radiation, Inc. 


MOBILE SYSTEMS II 

Analysis of Interference in a Missile Tele- 
metering System. 

Time Division Pulse-Width Moedulation, a 
New Approach to High-Precision Tele- 
metry. 

An Advanced High-Level Instrumentation 
System for Missile Applications. 

PCM Data Acquisition. 

Advanced Techniques of Data Acquisition. 

Telemetering Problems for Interplanetary 
Vehicles. 


THURSDAY, JUNE 5: 
MORNING PAPERS 


CLASSIFIED SESSION 
Chairman, R. Colander, 
Division. 


Bendix Pacific 


Many papers will be delivered by 
representatives from foreign countries. 
Full details and advance registration 
can be obtained by contacting E. T. 
Loane, C. & P. Telephone Co. of Mary- 
land, 320 St. Paul Place, Baltimore, 
Maryland. 


Automation Show 
Coming in June 


The 4th International Automation 
Congress and Exposition will be held 
June 9-13 in New York’s Coliseum. On 
the agenda for the 1958 program is an 
extensive education program which in- 
cludes conferences on: international 
automation; systems engineering; 
office automation for senior officers; 
human engineering; conveyors; educa- 
tion for automation; and an exhibitor 
clinie covering products on display. 

Fields to be discussed are: electronic 
computers, process automation, ma- 
chine tool automation, office automa- 
tion, automatic materials handling, 
servomechanisms, electromechanical 
components and _ electronic compo- 
nents. 

For further information write Inter- 
national Automation Exposition, c/o 
Richard Rimbach Associates, 845 
Ridge Avenue, Pittsburgh 12, Pa. 
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SECTION NEWS 





Charleston Reports 
on “Capitol” Week 


As far as the Charleston Section 
concerned, Engineers’ Week turned out 


is 


to be both a capital and a “Capitol” 
one. Of all the technical societies par- 
ticipating in the Charleston celebra- 
tion, ISA alone came up with an ex- 
hibit. The exhibit was held on the 
Rotunda of the West Virginia State 
Capitol. 


One important factor in the success 
of the exhibit was that it encouraged 
viewer participation. The display com- 
mittee worked very hard to make every 
phase of the exhibit an operating unit. 
J. W. Profota reports that many view- 
ers did actually try their strength on 
the strain gage, many did dig for cigar- 
ettes to try out the smoke detector 
and many pulled up their sleeves and 
tested their watch dials on the scin- 
tillation counter. 

Even the window display encouraged 
viewer participation. This was done 
by mounting a “Fireye”’ scanner in the 
fiery exhaust of a “rocket.”” A sign at 
the scanner encouraged the viewer to 
light a match to the scanner and watch 
the instrument react. “The amount of 





and 


exhibit 
display,” says Profota, ““was indeed en- 
couraging to all those who worked so 
hard.” 

A “well done” goes to the following 


attention given to our 


members of the Charleston Section 
who made ISA’s local participation so 
successful: R. L. Cason, chairman, 
movie committee; F. R. Gilmer, pro- 
gram chairman; J. O. Profota, secre- 
tary of Engineers’ Week Committee; 
F. E. Lewis, section secretary; H. N. 
Hill, J. Beebe, B. Fertig, K. Wing, H. 
Koch, R. G. McCoy, G. Moses, W. R. 
Bobin, A. R. Robertson, J. A. Rothwell, 
Exhibits and Display Committee; P. A. 
Laine, A. H. Hix, M. Delancey, A. S. 
Tennant, W. Fields, F. E. Lewis, R. E. 
Peiffer, O. Cano, J. D. Riggle and C. 
Williams, who manned the booths. 


CORRESPONDENTS 


New ite) 


SECTION 


SA 


yourna 


preced 


Portland Stages 
“Spectacular” 


The aura of excitement usually gp. 
rounding the opening night of a long 


to the usually staid instrument field 
when the Annual Pacific Northwest Ib 
strument Show opens its doors Jup 


torium, Portland, Oregon. 

The show is the only one of its king 
on the Pacific Slope and is Sponsored 
by the Portland Section. Industrig 
and scientific instrumentation-autom 
tion products manufactured by mop 
than 250 nationally-known company 
will be on display. Enthusiastic shoy 
planners predict that the exhibitej 
equipment will have a cash value of 
more than $1 million. 

Show hours will be from 1:00 pm 
to 10:00 p.m. daily. Arrangements am 
under the direction of general chair 
man Jim Fryer, Fryer Co. Workinga 
his committee are Jim Sweiberg and 
Floyd Andrist, John Hiltner, Eltm 
Phillips, and Les Champion. Fo 
details, contact Russ Hays, 702 Lewis 
Building, Portland, Ore. 


Fairfield County Offers Another Tip on Local Science Education 


During its recent March 12 meeting 
the Fairfield County Section conducted 
an interesting experiment in communi- 
cation with science teachers from 
Senior and Junior High Schoo!s 
throughout southwestern Connecticut: 
it invited all teachers from the area as 
guests for dinner, a film on the impact 
of automatic control, and a talk by 
ISA President Robert Jeffries. Aside 
from the formal part of the evening’s 
program—itself a very special expos- 
ure to the technology —the unique 
part of the evening was a “feedback” 


session during which both teachers 
and ISA’rs fired questions and an- 
swers on why and how they might 


work together encouraging an interest 
in Instrumentation in youngsters 
Over 60 teachers and 40 Section 
members attended the meeting. After 
a buffet supper (gratis to the teach- 
ers) Section President Ed Zloe de- 
fined the aims and interests of the 
ISA to the visitors and L'oyd Slater, 
Program Chairman, outlined the rea- 
sons for the Symposium which fol- 
lowed. The CBS film, “The Search,” 
loaned by McGraw-Hill’s text-film de- 
partment, proved an excellent introduc- 
tion of the field to the teachers. They 
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were particularly impressed wih the 
comments and demonstrations of meas- 
urement and automatic control by 
Gordon Brown, Norbert Weiner, Claud 
Shannon and Don Campbell. And the 
film concluded with an underscoring of 
the importance of the field by MIT's 
President James Killian, President 
Eisenhower's Scientific Advisor. 


“The Search” proved to be an ex- 
cellent prelude to Bob Jeffries remarks 
which emphasized the role of the 
teacher in alerting and _= guiding 
youngsters into rewarding careers in 
the new technologies. Jeffries pointed 
out the role of ISA as an educational 
organization and the urgent need for 
cooperation between local teachers 


and institut: ons. 


During th» “feedback session,” Lloyd 


Slater lined up a “Panel of ISA Ex- 
perts” to answer questions of the 
teachers; joining President Jeffries, 


was Section President Zloe, Manning, 
Maxwell and Moore’s Gardland Roper, 
and Shlumberger’s Russ Aikman. 
Comments and queries from the teach- 
ers were perceptive and helpful. How 
could the Section help them equip local 
school laboratories with meaningful 


experiments? Would speakers & 
available? What about local plant 
visits? 

However, one teacher posed the 


problem in another way: “We do have 
good help from local societies and it 
dustry,” he said, “and we welcome 
more of it—it’s splendid. But be sur 
that it not of the forced variety. 
We would much rather join cooper 
tively in an idea rather than be forced 
to use something our supervisors might 
be ‘sold’ on. This would call for joim 
meetings of committees of our (tw 
groups and good communications.” 

The upshot of the meeting was a two 
fold immediate program for the Fait 
field Section for working with scient 
teachers in the area: 


is 


1—It would immediately engage i 
joint exploration of possible projets 
with its own Education Committee ail 
Committees from the local scien 
teachers organization. 

2—It would survey firms in the are 
interested in hiring a science teacher 
or teachers for work in some phased 
Instrumentation this summer. Ti 
second project was enthusiasticallf 
endorsed by all in attendance. 
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to Statham Instruments, 
J. Rhoades who will repre- 
pany’s sales in the Pacific 
Rhoades is a member of 
Desert Section. 


Coming 
Inc. is D. 
sent the com 
Northwest. 
the Mojave 





frmation has been received on 
ation of R. B. Werey 

ident of Conoflow Corp. effec- 
arch 31, 1958. Werey has 
served as president of Conoflow since 
the company was founded in 1943 and 
is an active member of the Phila- 


Confirt 
the resign 








p Is PERSONAL NOTES—— 


John C. Koch (photo), Philadelphia 
Section, has been named executive vice 
president of Conoflow Corp. Koch 
joined Conoflow in 1945 following a 
10-year association with Brown In- 
strument Co. where he specialized in 
petroleum and chemical sales. Active 
in the field of automation since 1935, 
Koch is well known for his work with 
ISA. He is a past president of the 
Philadelphia Section. 





John C. Koch 
Conoflou 


M. D. Weiss 
Carbide-Olefins 


M. D. Weiss (photo) of the Phila- 
delphia Section has just recently been 
named head, Dynamic Methods of 
Analysis Department, Special Instru- 
ment Division, Union-Carbide-Olefins 
Co. He will be responsible for devel- 
oping continuous plant analyzers not 
commercially available. 


Los Angeles Section’s A. lL Thomp- 
son has been appointed vice president 
in charge of sales for Barton Instru- 
ments Corp. Prior to his appoint- 
ment he was a vice president and 
sales manager. 








delphia Section. Clifford W. Bishop and Robert D. 
-_ Enochs have moved up in the Con- 
The appointment of Edmund R. Leh- solidated Electrodynamics organiza- 
mann as manager of application en- tion. Both are members of the North 
gineering for the Industrial Controls Texas Section. Bishop has been ap- 
Division, Manning, Maxwell and pointed sales manager of the Analyti- 
Moore, Inc. has been made known by cal and Control Instrument Division 
company officials. He is a past presi- and Enochs succeeds him as manager 
dent of the Montreal Section. of CEC’s district sales office in Dallas. 
ADIRONDACK: Robert J. Hayner MEMPHIS: Arthur Robert Patrick 
ATLANTA: Charles M. Peek MILWAUKEE: Harold J. Lonn 
NEW JERSEY: Ralph Suterland Bruce, James 
BATON ROUGE: Robert E. Babcock, Paul E. Edward Foltz, Herbert B. Sherman, Jr. 
Miller 
NEW YORK: Preston M. Bent, David R. 
BOSTON: Walter A. Finneran Jarema, Olaf Packer, Ralph F. Ricci, F. L. 
Williams 
CHICAGO: Daniel M. Abbott, Frank C. Col- 
lins, Roger Jean Hezarifend, James R. NORTHERN CALIFORNIA: George H. Bing- 
Scott ham, Jr.. Leon Hoyt Chamberlain, Edward 
Harlow Daw 
CHARLESTON: Walter Ray Boone, Lloyd 
Everette Townse NORTHERN INDIANA: Robert E. Smeltzer 
CHICAGO: Gerald Wayne Lenz, R. B. Phil- OGLETHORPE: D. L. Stockbridge, Jr. 


lips, George R. Riley 


CENTRAL KEYSTONE: Arthur Donald Brick- 
man, Kent Gilbert Conrad 


CLEVELAND: Robert Tenney Adams, Robert 
Myrick Atkins, John J. Connelly, Frank 
Edward Missbach 


CONNECTICUT VALLEY: Howard Bertrand, 
Edlund G. Frederick, Joseph J. Krawiec, 
William E. Cramer 


FOUR CORNERS: Bill R. 


N. Hoover 
FOX RIVER VALLEY: James R. Fisch 


GREAT SALT LAKE: Kay E. Bills, Alfred 
Christansen, Luther Carlos Coates, Joseph 
W. Dudler, Elmer E. Ellsworth, Cecil E. 
Foy, Jacob P. Frellick, Jr., Albert A. Gof- 
fin, Henry A. Huish, John D. Hundley, 
Wayne K. Johnson, Lyle J. Koller, Louis 
Joseph Lesenyie, John Hugh Lloyd, Blaine 


Hastings, Jimmie 


Lublin, Howard L. Martin, Edwin Earl 
McMillin, Evan Keith McPhie, Albert 
Herman Mick, Wallace Eugene Moser, 


Hyrum Oaks, John R. Odekirk, Clare Kay 
Olsen, Jack E. Reed, John Henry Sehl- 
meier, A. E. Sumsion, Robert Morris Tarr, 
Jack Edwin Thomas, Robert Andrew Wil- 
ley, Don G. Williams, George E. Winslow 


HOUSTON: James Patrick Downey 


DAHO FALLS: Lee Oliver Gibbs, Melvin 
James Johnson 

KANSAS CITY: Gilbert E. Hanson 

48 ANGELES: Ray T. Ashman, George 


Bourke, Richard Daniels, Marlin Johnson, 
ad Llarena, Robert Maynard, Truman 
» McNeely, R. J. Newcomer, Jack Rogers, 
Wilbur O. Wallace 


mn: Robert Dennis Matzen, Rolland An- 
ony Stamp 
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OKLAHOMA CITY: Sam W. Harris 


OMAHA: George E. Jacobs 

PENSACOLA: Bill G. Brewton, Handsel B. 
Butts 

PHILADELPHIA: Wililam G. Amey, Geert 


Hendrik Bouman, Samuel A. Cummins, U. 
Clarke S. Dilks, Joseph Dreher, Sheldon 
C. Evans, Richard Fogarty, Elden D. 
Haller, Thomas J. Killeen, Jr., Edward R. 
Michae!sen, Henry F. Plummer, Jr. 


PITTSBURGH: 
Shepard Bowman, C. 


William John Babyak, George 
Kenneth Charles, 


Ward Wilbur Clarke, Herbert Stoner 
Naponi, Donald B. Passage, George K. 
Wertz 


Peterson, Ray W. 


PORTLAND: Thomas O. 
Vanderzanden 
Charles D. 


RICHLAND: Alkite, 


Vail, Jr. 
SABINE NECHES: 
Peterson, Casimir B. 


ley, Jr. 


George J. 


Glenn Cullen, Roy Leland 
Robak, Harry Thor- 


J. Thomas Ash, Victor L. Bailey, 
Griffon, Robert T. 
Struckmeyer, Fran- 


ST. LOUIS: 
Earl Cooper, J. E. 
Kirkpatrick, Leroy E. 
cis W. Swantz 


SAN FERNANDO VALLEY: Stanley Boyle, 
Jack Meyer, Herbert J. Pyle, Joe Remsen 


Welling 
SARNIA: Donald David Livingstone, Hans- 
Erich Schnader 
SEATTLE: William E. Boyle, Lee David 
TORONTO: Joseph Piekarz, Robert J. K. 
Reid 


TULSA: Sam H. Aubrey, Chuck A. Barclay, 
Harrel Nelson Britton, William Clay Fer- 
guson 


TWIN CITY: Donald M. Edam, 
Graham, William H. Nelson, 
Zobel 


Robert M. 
Eugene R. 


WASHINGTON: William Gilkenson, Jr., Robert 
W. Mayrose 


WAYNE COUNTY: Bruce Thomas 
Paul Edward Durbin, Edward P. 
Ear! Ouellette, Richard Lee Ruffner 


Ayers, 
Forst, 


Richard Ferguson, 


MEMBER - AT - LARGE: 


Henry C. Huckins, William K. Rountree, 
Milton E. Sawyer, Jr. 

FOREIGN MEMBERS: Lotis Rudolph Hol- 
lowa 





New Member applications were coming in 
thick and fast as ISAJ went to press. 
Here are last minute additions. 





BOSTON: Irwin M. Stone 


CHICAGO: William B. Denniston 
CLEVELAND: 


ANGELES: 
Gillett 


William H. Dennis, Jr. 


LOS James Donovan, Robert 


Sawin 
NEW JERSEY: Sidney A. Cole, 
Emley, John Douglas Strong 


Charles G. 


Michael O. Mattwell 


John 


NEW YORK: 


NIAGARA FRONTIER: 
Robert P. Morrow 


David Cist, 


Hillyard, Sho- 
Landesman, J. 
Weinfurter 


PHILADELPHIA: Warren F. 
lom Kass, Arthur Lewis 
Donald Taylor, George J. 

B. Smith 


PITTSBURGH: Stanton 


ST. LOUIS: William G. Brown 


SAN FERNANDO VALLEY: Joseph Thomas 


Ator 


TULSA: Robert J. Fanning 


TWIN CITY: David R. Lewis 


James Mason Klaasse 


WASHINGTON : 


WILMINGTON: Thomas A. Gamble, John A. 


Skillern 


FOREIGN MEMBERS: F. F. Papa-Blanco 
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CONOFLOW 


LIQUID LEVEL 
& PRESSURE 


TRANSMITTER 


WITH 
Sxcluswe 
ISOLATED 


MEASURING 
DIAPHRAGM 


“Tt 


The Conoflow Model “P” Transmitter is a rugged 
instrument which measures pressure and liquid 
level and transmits a linear 3-15 psi signal to 
standard receiver elements. Incorporates these 
cost-saving features: 


Safety—Process liquids and gases cannot back 
up through air lines and damage costly instru- 
ments. This is guaranteed by the complete sepa- 
ration of measuring diaphragm from pneu- 
matic pilot. 


Simple Installation—The Model “P"’can be mount- 
ed either horizontally or vertically on open or 
closed vessels. No dip tubes, floats or other 
mechanical devices are required inside the tank. 


Long Life—Only the corrosion-resistant Inconel X 
diaphragm is exposed to the measured ma- 
terial. Preformed diaphragm will not work- 
harden or fatigue; withstands pressures to 500 
psi and temperatures to 450°. 


Versatile—Can be used for practically any 
service; ideal for viscous fluids or materials 
with solids in suspension; also for flowing bulk 
materials such as pigments, flakes, etc. 


Choice of Ranges—Available for measuring 
ranges as low as 0 to 100"’ of water and pres- 
sures as high as 250 psi. Ranges can be changed 
in the field. 


Specifications— Bulletin P-2520-3 contains complete specifications on the Conoflow Model 
“P" Transmitter. Write for your copy today or let us quote on your requirements. No 
obligation. Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa. 
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| pleted, lends substance to the curry 


| approach to electronic data processing, 








D Industry 
| Notes 


_New Survey Reveak 
More on Computers | 


Companies that rely solely on cleri. 
| cal cost reductions as justification fg 
| computer installation are likely to} 
disappointed. This is one of the op 
clusions reached in a recent g 
on data processing in business, Ty 
survey, conducted by John Diebold g | 
Associates, Inc., while not yet om ? 





| critical reevaluations of management | 


(See ISAJ, April 1958, page 76.) 

The survey is tapping 3500 com 
pany-users on their experience wii 
computers. Real facts and figurg 
shed some light on the dispute oy 
merits of electronic data processing, 

Getting back to the very first state 
ment, of the 300 respondents that hay 
installed computers, 47% of the lang 
company users stated that computes 
had added to or produced little sa 
ings in the way of clerical costs 
Similar experiences were reported iy 
58% of the medium scale compute 
users and 65% of the small seal 
users. On the other hand, 35% of the 
large computer owners reported say- 
ings on clerical costs of over $50,00 
per month. The reasonable conclusion 
seems to be that where the program 
had been well managed, it produce 
real savings. 

The survey asked if results had 
lived up to expectations in the iD 
tangible areas. Almost 100% of th 
respondents said that their systems 
and procedures had been improved # 
expected. In other fields, 94% sail 
their accuracy expectations had beat 
met and 91% were satisfied with thet 
new analysis data. These figure 
point up the fact that clerical cost 
savings alone are not the only bene 
fits possible in the use of computers. 

One thing certain, in cases whet 
the program was not working out, Ie 
spondents stated that it was not the 
computer to blame. The disillusion 
ment could be tagged to managemelt 
mistakes. Among those are: failur 
to define objectives, improper orgall 
zation of the data processing prograll, 
improper approach to designing the 
system, inaccurate estimates of the 
real costs involved in conversion 
installation, ill defined standards 
performance, poor personnel practieé 
and poor selection of applications. 

In discussing the survey, John Dt 
bold made it very clear that automatt 











CONOFLOW 


CORPORATION traced to lack of planning and com 
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| ! reece alld =_— ee ee — on the part of management. 
(Please Turn to Page 62) 
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experienced engineering and sales staff en- 
able Powell Fabricators to offer precision 
cost engineered and soundly constructed products 
bene to industry. We invite your requests for bids 





. . . POWELL FABRICATORS graphic panel specially designed for the 
Aluminum Company of America. Rigidly constructed with enclosed doors 
and aluminum framed, this unit was gold anodized for permanent installation. 
This panel is just one example of Powell versatility in producing instrument 
and automation control equipment of all types. A 3 section back view of the 
above panel illustrated below. 













OWELL 
FABRiCcCATOR S§ IN C 


2930 COMMERCE STREET -«- CApito! 88-5391 
HOUSTON, TEXAS 


Subsidiary of Powell Electrical Manufacturing Company 
For More Data CIRCLE 58 on Inquiry Card 
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HEATH Electronic Analog Computer Kit 


in the college classroom, or “‘on 
the job'''in industry, the Heathkit 
Analog Computer solves physical 
am aal-leuat-laller-1 Melee) eli-1ail-meh) 


roi ston ime lal lome-tiaaleit-halela) 


of conditions. Full kit $945°° 


This advanced ‘“‘slide-rule’’ is a high accurate device 


permits engineering or research personnel to simulate equat 
physical problems electronically, and save any 
calculation. 

Ideal for industry, research, or instruct 


Incorporates such features a 


© 30 coefficient potentiometers, each capable of being set with extreme accuracy. 

e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 

e A nulling meter for accurate setting of computer voltages. 

e A unique patch-board panel which enables the operator to ‘“‘see"’ his computer 
block layout. 


Because it is a kit, and 
afford this instrument, which ordinarily might be 


j 


nomically. Write for full details today! 


save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available descrit 
ing test equipment, ham gear, and hi-f 
equipment in kit form. Write for y 
copy today! 


FREE 
FOLDER 








HEATH COMPANY 
A Subsidiary of Daystrom Ir 
BENTON HARBOR 35, MICH. 
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Get the complete computer 
story from this four-page 
folder, available free! 








Future U.S. Satellites wilj broad. 
cast outer space data to eart, 
1a to 4 times longer than pres. 
ently possible because of this 
new transmitter developed by 
DuKane Corp. This transmitter 
weighs less than 3 oz. yet de 
velops 500 milliwatt broadcast 
power. Version at left shows 
how transmitter would fit into a 
satellite or missile. At right ig 
optional packaging for industria) 
or commercial use. 











Case Gets Grant 


Case Institute will be delving inty 
the problems of engineering educatig, 
during the next year—thanks to, 
$106,000 grant from Carnegie Con, 
of New York. The grant, announce 
by Dr. J. A. Hrones, vice president ¢ 
Academic Affairs at Case, will got 
a one-year program of study and 
tion aimed at producing major im 
provements in engineering education 

Need for the program, Dr. Hrong 
emphasized, arises from our age @ 
“exloding technology,” characterize 
by a rapid growth in scientific know 
edge and increasingly complex indy 
trial, political and economic life. This 
age demands even greater educational 
preparation in the fields of science & 
gineering and management. 

Members of the faculty at large an 
the administration will make uw @ 
overall executive committee adminit 
tering the grant. Results of the study 
will be passed on to other engineering 
institutions. 


Top Men Step into 
FIER Board Posts 


At its mid-winter meeting in Flor 
da, the Foundation for Instrumente 
tion Education and Research elected 
its top officers for 1958—each widely 
acclaimed in his particular field. 

The new officers are Cuthbert 6 
Hurd, president; Robert J. Jeffries 
vice president; Rowland Burnstal, 
secretary and W. Will Garey, trea 
urer. 

Dr. Hurd has been known for his 
outstanding work guiding the Applie 
Science Division of IBM. He is ett 
rently, director of automation 
search. Robert Jeffries is presidett 
of the recently formed Data Controls 
Systems, Inc. and is also serving ® 
president of ISA. Powland Burnstal 
is president of Borg-Warner, Inte 
national. Will Garey has been a Me 
Graw-Hill publisher for many ye® 
and developed the company’s 
technical magazine in the field of oo 
trol systems engineering. 
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Where work and play are combined — profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research center 
of Florida invites you to join these major business firms who have lo- 
cated in this area. Available skilled workers, excellent schools, fine 
transportation make an ideal community in which to live, work and 
play where most people dream of retiring. Write on your letterhead 
today for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 





ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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The float extension, see above, con- 
tains a magnet. When the magnet 
moves in the extension tube, the 
follower (outside the extension tube) 
follows. The follower position, in 
relation to the meter scale, indicates 
rate of flow. 


Schule and Koerling COMPANY 


INSTRUMENT Division—— 








For M 


re 


HAZARDOUS FLUIDS 
HIGH PRESSURE FLUIDS 
STEAM 





SK Metal-Tube (Armored ) Rotameters 
were specially designed for measuring 
the rate of flow of hazardous fluids, 
fluids under high pressures, and steam 
in chemical, petroleum, and other 
industrial plants. 

These SK Rotameters combine accu- 
racy with sound design and sturdy 
construction to provide an easy-to- 
apply, easy-to-use instrument of 
considerable versatility. For, the 
Metal-Tube Rotameter can be used 
for direct reading or it can be arranged 
for remote indicating, recording, or 
controlling of fluid rate-of-flow. 

This instrument is made for tough 
service—has a tapered metal tube with 
flanged connections as shown, metal 
extension tube, float with magnetic 
extension, magnetic follower, meter 
scale, and a sturdy “Safeguard Type” 
indicator case. 

Get additional data on this instru- 
ment. Write to SK for Bulletin M-1. 


2253 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 


Data CIRCLE 60 on Inquiry Card 


Four U. S. Colleges—U. of W 

Va., U. of Minn., U. of Oklahoma nj 
Wayne State U.—will use nuclear pr. 
actor simulators supplied by Mj 
apolis-Honeywell to train Prospectiy 
nuclear engineers in all phases ta 
actor operation . . . Electronic instry. 
ment specialists from Australia, Pery, 
Mexico and Venezuela have just cop, 
pleted a 2-weeks technical consultatig, 
at the Fullerton plant of Beckman hh. 
struments. 


Hughes Aircraft Co. plans to ep, 
ploy 2,000 additional scientists and 
gineers and 1,500 professional ay 
technical workers to support their g. 
tivities during 1958... Shell Develop. 
ment Co. and American Electronic 
Inc. jointly announced this month th 
American has been licensed to builj 
and sell oil field automation systens 
under patents held by Shell . . . Th 
Clarke H. Joy Co. has appointej 
Fischer Industrial Equipment Co, x» 
sales representatives . . . Reaction 
Motors has completed the final stage 
of development leading to the avail. 
ability of “off-the-shelf” liquid rocket 
engine systems. 

Fulton Sylphon Division, Robert 
shaw-Fulton Controls moved into. 
new sales office in Washington, D, ¢. 
... A new technique for x-ray inspe- 


| tion of solid rocket and missile fue 


charges, which surpasses efficiency of 
existing methods, has been unveilel 
by High Voltage Engineering Con 
.. . Any company not actively pla- 
ning for electronic data processing 
today stands an excellent chance d 
being out of business within 10 years, 
Willis K. Drake, director of Market 
ing for Control Data Corp. warel 
members of the Systems and Pr 
cedures Association. 

The government step-up in missil 
contracts has given impetus to @ 
immense earth bound industry—or 
cerned with providing all manner d 
ground-support equipment. USAF 
estimates it will be ploughing abot 
$430 billion that way this year... 
Sales for the first quarter 1958 of high 
vacuum equipment to capital goods it 
dustries has been “slow” reporé 
National Research Corp. . . . Look fat 
a speed-up in new solar products and 
processes . . . National Cylinder (a 
Co. has voted to change the compaly* 
name because it has been “outgrow! 
Proposed name—Chemetron Corp. 


Cen-Tec Corp., a subsidiary of Ce 
tri-Spray Corp. has been formed B 
Livonia, Michigan to design and build 
hydraulic, electronic and pneumati 
test equipment . . . Robert Ericks0l, 
president of Heath Co., a subsidiary 
Daystrom, Inc., reports that the com 
pany has moved into a spacious 0 
facility on the shore of Lake Michig# 
near Benton Harbor. 
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| ) NEW BOOKS— 





plant Design and Economics, M. S. 
Peters, 511 pp. $11.00 


rt of this book deals with 

eee creeks, particularly in the 
Tes industries and in design work. 
The remainder of the book deals with 
methods and important factors in the 
design of plants and equipment. 
(Order from McGraw-Hill Book Co., 
ine, 330 West 42nd St., New York 36, 


N.Y.) 


system Engineering, Harry H. Goode 
‘and Robert E. Machol, 551 pp., 


$10.00 


Here’s a book that shows how a num- 
per of very important fields such as 
statistics, computers, game theory, 
ete. are put together by a group of 
system engineers to attack large- 
sale problems in engineering. Covers 
thoroughly the relatively new “sys- 
tems design” approach to designing 
equipment. (Order from McGraw-Hill 
Book Co., 330 W. 42nd St., New York 
36, N. Y.) 


— 





Statistics Manual, E. L. Crow, F. A. 
Davis, and M. W. Maxfield, 299 pp., 
$6.00 


This is a manual designed for engi- 
neers to improve the efficiency of ex- 
periments by statistical procedures. 
Topics covered include confidence in- 
tervals, planning of experiments and 
acceptance sampling. Many useful 
tables and charts are appended. 
(Order from OTS, PB 131483, U. S. 
Department of Commerce, Washing- 
ton 25, D. C.) 


Radioisotopes—A New Tool for Indus- 
try, Sidney Jefferson, 110 pp., $4.75 


The aim of this book is to give an 
insight into the many and varied ways 
i which industry has benefited and 
can benefit from the use of radioactive 
materials. Industrial applications for 
tadioisotopes are discussed at length. 
(Order from Philosophical Library, 
“A P E. 40th St., New York 16, 


Feedback Control Systems, Otto J. 
Smith, 694 pp., $13.50 


Here is a unified philosophy for the 
analysis and design of all types of 
feedback systems. The book contains 
‘omplete information on the individual 
‘ystems; gives data on elements com- 
mon to many systems, and shows how 
the job to be done is the specification 

the system. (Order from McGraw- 


Hill Book Co., 330 W. 42nd St., New 
York 36, N. Y.) 
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3300 NEWPORT BOULEVARD, P.O BOX 


You'll have time to pause and refresh if, 
unlike friend Sherman here, you've speci- 
fied our Vibrotron Transducers for your 
flight testing. In case you’re wondering, 
that’s an F-106 Sherm is so ably piloting. 
We use it to illustrate that the people at 
Convair have found a way to simplify 
monitoring of their flight tests. 

They mount two of our Vibrotron Ab- 
solute Pressure Transducers and matched 
amplifiers aft of the nose boom. One set 
measures total pressure, the other static 
pressure (altitude). As pressure variations 
occur, wire tension changes are fed into 
an FM/FM telemetering system. At the 
monitor, total pressure minus static pres- 
sure is digitally read out as airspeed. By 
this unquestionably advanced means, ana- 
log to digital conversion is bypassed, photo 
panel instrument hystersis overcome, intel- 
ligence transmitted a good long way with- 
out accuracy drop. 

Whatever your remote sensing applica- 
tion, if direct digital data, miniaturization, 
accuracy and dependability are considera- 
tions, talk to us about Vibroton® Trans- 
ducers. Available in combinations of a 
wide range of pressures from 10 to 2000 
psi, RDB Channels 8-14, temperature en- 
vironment ranges from —65° to 350°F. 
General purpose, corrosion resistant and 
temperature controlled models are labori- 
ously explained in current technical bul- 
letins. Please write for yours. 


BJ ELECTRONICS 


BORG-WARNER CORPORATION 


Reliability you can count upon 


1679, SANTA ANA, CALIFORNIA 


EXPORT SALES: BORG-WARNER INTERNATIONAL CORP., CHICAGO, ILLINOIS 
For More Data CIRCLE 61 on Inquiry Card 
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DATARITE 


This instrument places visible, developed, — 
dry and ready-to-use oscillograph records in 
your hands within 0.8 seconds after exposure. 





DATARITE and 5-119 Recording Oscillograph 


...only DATARITE can offer. ..visible records at the 
instant the paper emerges from the magazine exit... no 
further processing...unmatched trace contrast and 
clarity. .. a true rapid-access magazine which uses stand- 
ard commercially available thin-base recording papers 
...400-ft. record capacity...internal flash processing 
with a single chemical solution...no toxic chemical 
sprays or vapors...standard light source... oscillo- 
grams which can be easily duplicated by any conven- 
tional process...permanent test results continuously 
while the test is in progress. 

DATARITE Magazines directly replace the standard 
magazines of both the 5-119 and 5-114 Recording Oscil- 
lographs without special attachments or modifications. 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


This is what we mean by 
rapid - access 









These combinations provide a unique, transport 
recording instrumentation package for on-thes® 
analysis of complex military and industrial sysiem 
For complete information on DATARITE — on how® 
eliminate testing-bottlenecks — contact your nea 
CEC field office, or write for Bulletin CEC 15954 





Consolidated 4 
@Electrodynamii 








300 No. Sierra Madre Villa, Pasadena, 




























For records you can read at once... 





new Kodak Linagraph Direct Print Paper 


This paper is designed for use when you must know 
what’s happening while it’s happening . . . in such ap- 
plications as rocketry, control, computing, product 
design, component testing and nuclear research. It re- 
quires no processing, comes out of the recording in- 
strument ready to read. 

To get such instant monitoring of high-speed varia- 
bles you eliminate the powerful energy amplification 
factor of photographic development. Traces must be 
put down by a high-intensity u-v light source. 

Kodak Linagraph Direct Print Paper gives you a 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division 
Rochester 4, N. Y. 


wide range of recording speeds—from 0 to 3,000 cps. 
Records have adequate permanence for extended stor- 
age. If used under sunlight or fluorescent lamps they 
should be stabilized. The surface of the paper takes 
notations in pencil or ink. Records are suitable for 
use in recording system readers. 

Several major manufacturers now offer recording 
instruments based on the characteristics of Kodak 
Linagraph Direct Print Paper. We'll gladly send you 
their names on request. If you want more detailed in- 
formation on the paper, we'll send that too. 
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or the difficult » INDUSTRY 
Liquid Metering Problems 
Use Niagara Meters 


PERSONALITiEg|_ 
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; 
as 
tro 

| bee 
fot 
‘tenned Bernstein H. F : ; = 
“$e Faecal | ing 
Gulton Industries’ officials announg i 
the appointment of Bernard Bernstey ie 
(photo) as general manager of th | an 
new Advanced Development and Sy. | +» 
tems Division. — - 
tro! 
por 
As new general manager, Inte | J 
tional Operations, Perkin-Elmer Com, | to 
Henry F. Brockschmidt (photo) wil | jee 
assume responsibility for  Perkip. Ins 
Elmer activities outside the U. §, ay | 
Canada. He has been with the com \ 
pany since 1951. : 
poi 
ing 
mel 
Conoflow Corp. has a new president 
M. Mark Watkins who has bee 
associated with Conoflow since 198 ( 
Close-up of Niagara Molten sulphur Watkins possesses a_ unique back (ph 
Meter shows steam connections ground in financial, organizational Bee 
from pipe jacket to meter jacket. and engineering experience. will 
Note extension which keeps meter Scle 
register case away from heat. Inst 
Brooks Rotameter Co. has appointel Wh 
Richard P. Homiller as application “s 
: : le a engineer. Homiller has had extensive pec 

@ Niagara displacement type liquid meters have a surprising range of applications. | experience in the process industriesit orgs 

Their ultra-simple design, and variations of materials enable them to operate under ~~ =e eld bal 

most difficult conditions. the U. S. and abroad. 

For example: W 
In the production of sulphuric acid it is desirable to measure the amount Carl S. Saltzman becomes manage beer 
of sulphur fed to the burners so that the efficiency of the process can be | of the new Control Systems Co, D and 
checked. A Niagara Meter with a steam-jacketed cast iron casing and stain- | vision of Hancock Industries. The of B 
less steel working parts was selected for the job. | new company will manufacture @ Forr 
Since April of 1955 more than two million gallons of lime neutralized | electro-mechanical production cont Was 
and filtered, dark Louisiana sulphur have been metered at a rate of 560 system just developed. Saltzman his son 
G.P.H. ... without a shutdown for repairs or maintenance. been national sales manager of Ut liais 

There is a dependable Niagara Meter to meter almost every liquid including caustic derwood’s Computer and Data-Pre _ 

soda, sulphuric acid, soap, petroleum products, fruit juices, calcium chloride, alum essing Division and also vice preside } cies 

and many others. The Niagara water meter line is standard for cold or hot water of Automation Consultants, Ine. 
measurement. 
| . - Minneapolis-Honeywell has 1 
Please send me information on Niagara ligned sales organizations of its 3d 
Chemical Meters. l visions primarily concerned with mil 
| BUFFALO tary electronic components and @ 
Liquid........ Jikdeeiiebedscenveotastroiarerberenooseenneseveusnensevosens l bined them into one force under fhe 
, Siew eeue.............. ra Temp. | METER co. firm's new Military Products cos 
ra | Named as eastern sales manager 
J Naime.ncessseesserssstnneeenternnseret OnE of 2934 Main Street the new group is Ray mond J. G rs 
| Company MPTTTITITTTITTTTILI TTT LILLE TT Tere | who has been with the compan 
| | BUFFALO 14, NEW YORK 17 years. Russell H. W hemper, 
| Address Ie acme INE ahi cnhlcbuchansinideicentinseoe , ciated with the company since 1 
For More Data CIRCLE 64 on Inquiry Card | becomes western sales manager. 
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_ « 
A. L. Munzig, Jr. 
Librascope 


John Weber 


Swartwoul Co. 


Appointment of John Weber (photo) 
gs sales manager of the Autronic Con- 
trols Division, the Swartwout Co., has 
been confirmed. Weber, who was 
formerly associated with Texas In- 
struments, will supervise all market- 
ing functions of the division. 


Arthur L. Munzig, Jr. (photo) as 
new sales manager for the Commer- 
cial Division of Librascope, Inc. will 
direct sales and marketing activities 
for the company’s commercial elec- 
tronic and mechanical computer com- 
ponents. 


Jarrold H. Randall takes a step up 
to become midwestern regional serv- 
ice manager for Beckman/Scientific 
Instruments Division. 


Mandrel Industries, Ine. has ap- 
pointed James P. Anthony as market- 
ing manager for its industrial instru- 
ment Division. 


Captain Howard T. Orville (retired) 
(photo) becomes vice president of 
Beckman & Whitley, Inc. where he 
will assist in long range technical and 
scientific planning for meteorological 
instruments, high-speed research cam- 
eras and explosive-actuated devices. 
While with the Navy, he helped de- 
velop the Navy’s wartime aerological 
organization and expanded it to a glo- 
bal network of weather stations. 


William M. Richardson (photo) has 
been named assistant vice president 
and will head the Washington office 
of BJ Electronics, Borg-Warner Corp. 
Formerly with Ramo-Wooldridge as 
Washington representative, Richard- 
son will be responsible for technical 
liaison with Defense Dept., military 
services and other government agen- 
“es involved in electronic r&d. 








W.M. Richardson 
BJ Elec tronics 


Capt. H. T. Orville 
Beckman & Whitley 
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ASKANIA 


ELECTRO-HYDRAULIC 
VALVE ACTUATOR 


¥ 
VIA. C4) 


< 


Se 
< 


For any sliding-stem control valve with %” to 1%” 
stroke and requiring less than 235 lbs. thrust, the 
Askania Model RF-697 Electro-Hydraulic Valve Actua- 
tor uses the famed Askania Jet Pipe Principle to give all 
the advantages of hydraulic valve operation from a low- 
level AC or DC signal. Standard range is 1 to 5 ma. DC. 

The compact housing, only about 13” in diameter, con- 
tains the entire operating mechanism—signal system, Jet 
Pipe relay, pump, motor, work cylinder, valve position 
feedback, and oil reservoir—even the rectifier for AC 
signals. There are no gears or complicated linkages. It 
mounts directly on sliding stem control valves; with sim- 
ple adapters it can be applied to a butterfly or cock-type 
valve, or to other types of mechanisms. Hydraulic oper- 
ation is fast, positive, and precise. And Askania gives 
hydraulic operation straight-line simplicity, for easy in- 
stallation, low maintenance, and long service life. 

Only Askania, with a world of experience in adapt- 
ing hydraulic power and precision to automatic control 
problems, aaa bring you this improved, compact unit 
at such an unbelievably low price! Mail the coupon to- 
day for all the facts about Model RF-697 pom other 
Askania Electro-Hydraulic Valve Actuators. 


facts about 


Chicaxs 


A faster, more accurate LOW-COST way 
to operate valves from an electrical signal 


COMPLETELY 
SELF-CONTAINED 





Above: Model RB-684 EHVA 
with a stall thrust of 1500 Ibs., 
valve stem speed up to .9 i.p.s 


Below: Crank-type EHVA has 
stall torque of 4,000 in.-Ibs. 
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Askania Electro- 


STRAIGHT-LINE AUTOMATIC CONTROLS Please send me all the 
FOR INDUSTRY Hydraulic Valve Actuators 
As‘ania Regulator Comnany 
. 264 E. Ontario Street 
Name 


. 
Company 


VALVE ACTUATORS AND CYLINDERS 


. 
Street 


| 
| 
| 
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| 
| 
| 
| 


HYDRAULIC POWER AND PRECISION 
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Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


4 


f Patented in the U.S.A. and in foreign countries 

‘ U. S. Patents: No. 21934, 2294869 
Th€ tension in the stain- 
less steel! hair spring 
maintains smooth, con- 
tinuous contact between 
the cam facing and the 
helicoid roller. 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 











Standard bushings are 
graphited Bakelite. 


The roller is stainiess 
steel with a highly pol- 
ished helicoid surface. 


The connecting link 
and the screws are 
K M 1. 
The roller pivot is bail hardened one 
shaped. and rides on a 
graphited Bakelite disc. 


The polished cam 
facing is graphited 


Bakelite. It will not The link adjusting screw 


is at the rear to facili- 


The hairline pointer ad- = tate calibrating the Hel- 
justment screw is stain- icoid Gage. 
less steel. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


The Chemical 
Gage 
The Helicoid Chemi- 
cal Gage has a guar- 
anteed accuracy of 
plus or minus 1%. It 
is applicable for work- 
ing pressures from 30” 
vacuum to 5000 p.s.i. 
and temperatures to 


‘Tubes built for 
millions of 
pressure 


pulsations 
To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 





400° F. It is particularly suitable are available in four materials 
for chemicals and other viscous —alloy steel, K Monel, stainless 
fluids which might clog or corrode a steel and phosphor bronze. 

Bourdon tube. Pressure and/or All Helicoid tubes are made 
vacuum is transmitted directly to from seamless tubing and are 
the indicating gage element through carefully designed to give maxi- 
deflection of a Teflon or Kel F seal- mum torque and minimum 
ing diaphragm. stress. When used within the 


dial range, they will withstand 
F i Ciieetinn on many millions of pressure pul- 
eee ee sations and will not stretch, 


the Helicoid line of gages write leak or crack. 


for Catalog G-52 —_ 
Helicoid gives you all these features at prices that 
aa | are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 


929-C Connecticut Avenue @ Bridgeport 2, Connecticut 
For More Data CIRCLE 66 on Inquiry Card 
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LETTERS 


TO THE EDIto, 


—$$$__ 





The ISA] for March Carried 
page 13 under “What's New jg the 
Industry” the following statemen: 


"Plea to industry .... a real hassle i 
brewing on the subject of engines 
shortage.” To which we have » 


ceived this comment. . . 
“Baloney! There isn’t any shortage! 
The trouble is that people like mm 

(graduate engineer with 12 yeu 

engineering experience) can have be. 

ter pay and more status by changing 
out of engineering into managemep, 
or sales! 

Do you think either government » 

big industry or anyone else will 4 

anything about this? I don’t!” 


S. H. “Ted” Isaacs, Cincinnati, Obj, 


Flowers for our ‘New Look” 

I thought I should take time out» 
compliment you on the “new look” g 
the ISA Journal. I for one, was im 
pressed with the better appearang 
and easier readability of this new ise 
I realize that you would probably we 
come any criticism which I cou 
make towards improving the issue, bit 
I must say I cannot think of any dite 
cism worth mentioning. 

Your job of satisfying the divene 
interests of the Instrument Societys 
a most difficult one. From most of the 
comments I have heard, you are doing 
very well. 

Dr. Ralph H. Tripp 

Head, Instrumentation Dept 
Grumman Aircraft Engineering Corp 
Bethpage, Long Island 


. and while I am writing, let m 
congratulate you on the “sharp” a 
pearance of the cover page of the las 
two ISAJ issues. Of course, I dont 
mean to emphasize the nice appéit 
ance of the cover at the expense of the 
very good contents. But one notes the 
change and, I suppose, takes for 
granted the steady diet of wholesome 
information inside. 

Ted F. Silves 


AFL-CIO National Headquarters Staf 
Washington, D. ¢ 


The February issue of the ISA 
Journal was most interesting, and the 
purpose of this letter is-just oy 
tend my congratulations on the Ww 
that you are doing for our society 
lication. Our Journal has come 4 lot 
way from the first issue, and 1 know 

(Please Turn to Page 74) 
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Measurement 


Control 


CATOR FR-305 


Pan 


FLOW RATE INDI 




























Six precision measurement devices .. .a sampling of the many 
developed through Waugh’s creative engineering. When plan- 


ning for the most advanced systems, take advantage of Waugh’s 
ability to meet tomorrow’s requirements today. 





Combines indicating meter with transis- 
torized frequency-to-voltage converter in 
a single compact package. 
* Optional 115v ac or 28v de power 
supply. 
* Accurate to 1% of full scale. 
* Custom scales for all flow ranges and 
measurement units. 
* 250° scale instruments also available. 





ee 
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SIMTIEa NS | TURBINE FLOW SENSOR | TRANSISTORIZED FREQUENCY 


TAGE CONVERTER FL SERIES DETECTOR FD-10( ll de 


vr] = Wraccs 


, 
> 
- alli 5 se, 







Converts fluid flow into A.C. frequency 
proportional to flow rate. 
¢ Exclusive design features low pressure 
drop ... high reliability. 
*. Special series available for gas meas- 
vrement. 
¢ High frequency models measure flow 
transients up to 50 cps. 









BS ai We, 


% FLIGHT REFUELING FLOWMETER 


‘ . 


PULSE RATE CONVERTERS Bulletins giving complete physical 
SERIES FR-100 AND 200 We and technical data on these and 

& other Waugh products will be sent 

on request. Our engineering staff 
is available to assist in the devel- 
opment and manufacture of other 
x, precision components you may 


Me require. 






For converting frequency output of tur- 
bine flowmeters or tachometer generators 
into a DC signal. 
© Cabinet or relay rack styles. 
* Multiple input channels with built-in 
indicator. 
* 5 to 3000 cps. input frequency range. 
® High frequency model gives transient 
response to 50 cps. 









Used in tanker aircratt to register rotal 

fuel transferred. 2. 

* Complete system includes sensor and & ENGINEERING CO. 
indicator only; no intermediate devices. : 





reliability; no mechanicol switches. s : P : 
¢ Includes circuit to turn on indicator Sales representatives in 
light when fuel is flowing. é principal cities 


« i, Toe y aw 
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3 ¢ All-transistor circuitry provides high © 7842 Burnet Ave. * Van Nuys, Calif. 
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MOOMBREL ciisvecsi. 
~ X-Y RECORDING 


$520.00 
ER-90 







82x 11 paper 
10 mv/inch 
One second full scale 


STRIP-CHART 


Uses electro-sensitive chart paper. Multiple chart 
speeds. Response to 60 c-p-s, sensitivity 
2 mv/mm. Available from one to four channel 
and as student model. 


$275.00 per channel for 
multichannel, $325.00 


single channel. 


ER-20 


(This unit also available up to 40 channel event recorder) 


UTILIZE PRESENT EQUIPMENT 


Chopper stabilized d-c pre-amp for meter movement 
type recorders.10 mv across 1 megohm produces 1 


$120.00 
ma. in 1500 ohms. 


M-10 


Write: MANDREL INDUSTRIAL INSTRUMENTS 
BAY, SB 1s ee SS 8) — 8 os > =) — ee 
HOUSTON (19) TEXAS LOCATED: 5134 GLENMONT DRIVE) 


an OP 10) GR YZ x: 
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in modern scientific 


instruments often depends on controlling 
the direction of light without: 


DISTORTION + DIFFRACTION 
DIFFUSION 


Consult the pioneers 
metal coatings for: 


in evaporated 


® first surface mirrors 
with half-wave protection 


® semi-transparent mirrors 
metallic and non-metallic 


® beam splitters 


® optical filters 


Send for our free booklet. We have experience 
and skill to put at your service in solving your 
individual light problem. 


Ithaca, New York 
Dept. A 
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(Continued from Page 72) 

that this is due to the h 

you and your 
Pittsburgh. 

John M. Maitland, District Manage 

The Bristol Company, Detroit. Mich 


ard work the 


cohorts are doing jy 


I was most favorably Impressed 


when I saw the February Journal » | 


home last evening, and I want » 
congratulate you upon the fine ¢ 
you have made. The cover Particularh 
impressed me, but such items ag yy 
“What's New in the Industry” ap 
excellent by my way of thinking. Keg 
up the good work. 
Ralph Webb, Associate Direcy 
Engineering Departmen 
Union Carbide Olefins Compay 
South Charleston, W. V4 


4 


Congratulations on the changes jp 
format of the ISA Journal. Ty 
typography, layout and cover are te 
mendous improvements. 
lieve I note a fresher (if not breezier 
writing style, particularly in th 
Society news section. 

All in all, I think you have a mud 
more competitive product whid 
should increase your circulation, your 
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Also, I be | 
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advertising revenue, and the prestige 


of the Society. 
Philip A. Sprague, Presiden 
The Hays Corporati 


Michigan City, Indian | 


Feedback from Authors 

I wish to express my appreciation 
for the excellent treatment of m 
article “Talos—An Automated Missile 
System” which was published in the 
February issue of ISA Journal. I have 
received many favorable comments tt 
garding this article. If you have & 


tra copies, | would appreciate recei } 


ing several for my file. 
H. W. Philip 
Coordinator, Talos Project 
Radio Corporation of Amerits 
Moorestown, Neu Jersey 


You are to be congratulated of 
doing an excellent job in editing an 
organizing the article “Keeping Yout 
Analyzers on Stream” from my Oflgt 
nal paper, which appeared in the 
March 1958 issue of the ISA Journal 
The published text is a considerable 
improvement. Your efforts in pub- 
lishing the paper so promptly are ct 
tainly appreciated. Will you pleas 
tell me how I may obtain- reprints at 
my paper, or better still, have ) 
copies sent to me if possible. 

James F. Combs, Research Dept 
Monsanto Chemical Co., Plastics Dit 
Texas City, Text 
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Special Types of Cabled Instrument Tubing 
to meet your specific need 


These types employ HIGH MODULUS, high density polyethy'ene 
tubes made from new low pressure process polyethylene. Four to 


nineteen tubes of !/,"" OD are SPIRALLY CABLED together under 
heavy protective coverings which are designed to meet the unusually 
gvere installation requirements with lowest cost. 


TYPE XPT-U * 


Underground and General Purpose Type 


Designed for direct earth burial or use in under- 
ground conduit and for above ground where subject 
to moderate mechanical abuse. Tubing is protected 
by a thick, tough polyvinyl chloride (PVC) sheath 


resistant to impact, corrosion and flame. 


TYPE XPT-F 
Flash Fire Resistant Type 


A thick PVC sheath, heavy asbestos braid and over- 
all PVC sheath over the tubing assembly provides 
several minutes of time delay for shutdown in the 
event of a flash fire. This construction also gives 
adequate protection from welding and cutting mete! 


splash. 


TYPE XPT-FA 
Flash Fire Resistant — Armored Type 


For complete mechanical protection, the tubing, 
thick PVC sheath and heavy asbestos braid are cov- 
ered by an interlocked, galvanized steel armor. 
Designed for dry locations, type XPT-FA also gives 


several minutes of time delay in the event of a 
flash fire, 


Send for BULLETIN 


with complete information. 


nal May 1958 







ESCENT INSULATED WIRE & CABLE CO. 


biaemenap 5, New Jersey 
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‘TORQUE WRENCH" 
MANUAL _ 


SENT 


Formulas UPON REQUEST 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


pa /STurtevanT /co 
ADDISON [QUALITY] /LLINOIS 


Manufacturers of over 85°%o of the torque 





wrenches used in industry 
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INSTRUMENTS AT WORK 7 


. . short stories about real appl ‘, 
x 


' 


Stauffer engi 
Allaire light 
block valve in 
line leading to 
Goodrich plant, 4 
the metering station 
Air compressor 

operates Anni, 


valves to regulate | 


flow via electronic 
signals from Stay ; 
fer's plant 2!/5 mile 


away. 






Electronics 
Operates Valves 
2.5 Miles Away 


When Stauffer Chemical Company's 
Louisville, Kentucky, works began to 
supply hydrochloric acid gas to a B. F. 
Goodrich polyvinyl chloride plant, in 
addition to a nearby duPont factory, 
it was necessary to build a split gas- 
line, which created a remote-metering 
and instrumentation problem. _ Inas- 
much as it is more practical to have 
the flow-regulating and metering sta- 
tion as close to the point of delivery 
as possible, Stauffer’s control valve 
station was located 242 miles from its 
manufacturing plant at the point 


where the HCI line splits to deliver 

gas to both Goodrich and duPont. 
At this metering station, the two 

individual flows to the two customer 





plants are controlled by automate 
pneumatic valves with air supplied | 
from three small compressors locate 
at the metering site. Because the sit 
is 242 miles from the Stauffer's plant, 
a novel electronic system of position | 
ing and control was designed whit | 
enables the operators to control th / 
meters and valves from the plant co | 
trol panel. By this electronic system, | 
flow, temperature, and gas pressutt | 
readings are transmitted over te 
phone wires from the metering st | 
tion back to the plant, where they att | 
continuously recorded on flow chatt | 
The Southern Bell Telephone Com | 
pany installed the mecessary cable 
from the plant to the valve station 


ee 


Here in the Staufle 
plant, an operat 
checks the Manning 
Maxwell and Moort | 
Microsen electron | 
control unit which i 
regulating HC! flor 
through valve sé 
tion 2!/> miles dt 
tant. Flow, tempi 
ature, and press 
readings from ¢ 
tant valve stati | 
are recorded on Re 
public flow mettt § 
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another one 


We spotted it recently in C&EN. It was an ad 
telling of the care with which Hercules Powder 
Company checks the quality of its new insect 
repellent, meta Delphene®. How did they 
choose to illustrate this “emphasis on quality?” 
... by using a photo of our Model 21 infrared 
spectrophotometer — the analytical instrument 
that shoulders a good deal of the responsibility 
for unvarying batch-to-batch quality in the 
finished product. 

The choice is appropriate: The Perkin-Elmer 
Model 21 is today the standard instrument for 
infrared analysis of organic compounds. For 
development work as well as quality control 
the Model 21 does its job faster and with more 


May 1958 For More Data CIRCLE 72 on Inquiry 


for the book 


accuracy and reliability than is possible with 
conventional infrared instruments or wet chem- 
ical methods. 

So we tore out the ad and put it into the 
book with the rest of our collection. We've 
found that some of our best advertisements are 
the ones our customers run. 

For information on what the Model 21 can do for your 
chemical development program, write us at 850 Main Avenue, 
Norwalk, Conn. 


INSTRUMENT DIVISION 


Perkin-Elmer Cymzion 


NORWALK, CONNECTICUT 
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Linear Instrument Bearing 


This is a ball bushing for 
ta 
super-sensitive applications in 


instruments, controls and_ vital 
components where extremely low 
friction linear motion is desired. 
Re-circulating ball principle pro- 
vides unlimited travel, enabling 
accelerometers and other instru- 
ments to have a wide range. Is 
extremely sensitive, yet is rugged 
and compact. Thomson Indus- 
tries, Inc., Manhassett, N. Y. 
CIRCLE 300 on Inquiry Card 


Counter Converter 


On the left is a 
tional counter converter that con- 


new propor- 
verts any scaler into a proportion- 
al counter for precision measure- 
of radioactivity in 
pared samples. The unit 
tures an exclusive built-in ampli- 
fier-discriminator, transis- 
torized for greater reliability of 
High yield per- 
in less 


ment pre- 


fea- 
now 


all components. 
mits accuracy 
counting time. Nuclear Measure- 
ments Corp., Indianapolis, Ind. 
CIRCLE 301 on Inquiry Card 


greater 


Miraculous Time Measurement 


Introducing “Nanosec”—a tim- 
ing that measures time 
intervals as short as a billionth 
of a second. Has unlimited ap- 
plications in computer and solid 
Nanosec extends 


dev ice 


state physics. 
the art of time 
orders’ of 


> 


measurement 3 
from the 
millionth of a second range pos- 
sible with present equipment. It 


magnitude 


will pay you to learn more 
about this new device. Eldorado 
Electronics, Berkeley, Calif. 


CIRCLE 302 on Inquiry Card 


Low-Cost Purge Meter 


Here is a purge meter 
which features a unique remov- 
able snap-in tube and removable 
end fittings. In addition to ad- 
vantages of snap-in design, the 
meter costs less than comparable 


new 


meters because of its extreme 


Features: corrosion- 


scale length, high 


simplicity. 
proof body. a 


accuracy and readability and a 
protective shield. Fischer & 
Porter Co., Hatboro, Pa. 
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fo} oh e- Uial-1e Mm AR aalel ens 


Number on the 


Slow-Closing Valve 


New non-shock _ slow-closing 
loading valves prevent piping 
system damage caused by too 


fast shut-off of flow. They elimi- 


nate need for surge chambers. 
Initial loading valve _ closure 
movement is fast, preventing 


wastage; final 
preventing 


and 
closure is gradual, 
shock. Closing speed is 
easily adjusted in the field. 
Jordan Industrial Sales Division, 
OPW Corp., Cincinnati, Ohio. 
CIRCLE 304 on Inquiry Card 


OV erflow 


line 


4-Way Air & Oil Valves 


4 new series of 0 to 250 psi 
manual 4-way air and oil valves 


feature an exclusive leak-proof 


design which prevents both ex- 
ternal and _ internal leakage. 


Valve failure due to corrosion is 
inhibited by use of stainless 
steel for mechanical parts. Valves 
are available in 4, *& and 1%” 
NPT pipe _ sizes. Barksdale 
Valves, Control Valve Division, 
5125 Alcoa Ave., Los Angeles 58, 
California. 
CIRCLE 305 on Inquiry Card 


New Power Supply 

A single model MA28-125 d-c 
power supply can feed entire sys- 
tems drawing up to 125 amperes 


at 18 to 36 volts dc. Use of 
transistors, silicon rectifiers and 
high-temperature wound com- 


ponents makes these supplies ex- 
ceptionally dependable, small 
and light 


their capacity of 


considering 
1000 


Sorensen & 


weight 
watts of 
controlled 
Co., Inc., Richards Avenue, South 
Norwalk, Connecticut. 


CIRCLE 306 on Inquiry Card 


power, 


New Servo Gear Heads 


The first of a new line of servo 
components to be made by Edison 
Division are 


Instrument pre- 


servomotor heads. 


adaptable to all of 


cise gear 
They 
Edison and Bureau of Ordnance 
Avail- 
able in any %, the 
gears have a backlash of only 30’ 
maximum. Thomas A. Edison 
Industries, Instrument 
West Orange, N. J. 
CIRCLE 307 on Inquiry Card 
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perature, flow, etc 


Full Size 


The moment trouble begins SCAMMIT annunciators The SCAMMIT static switching circuit (Patent No. 
pinpoint its location! While available in standard sizes, 2,832,068) involves no moving parts such as relays or sole- 
the new static switching circuit also lends itself to con- noids, consists of long life silicon diodes and thermistors. 
venient miniature size annunciators (See below). SCAMMIT Each alarm point contains two bulbs in parallel to insure 
annunciators provide the ultimate in reliability because constant operation. Our Bulletin No. 1058 lists complete 
of no moving parts, yet are competitively priced with line of SCAMMIT annunciators, specifications, etc. Write 
conventional alarm systems. for your copy, or contact your |S€am) representative. 


Model ST-AM—Units up to Model ST-FM — For flush Model ST-SM—For surface Model ST-EM — Miniature 


12 high; 6-24 Volts, AC-DC. mounting, 6 or 8 alarm mounting, 6 to 8 alarm explosion proof, suitable 
points; 6-24 Volts, AC-DC. points; 6-24 Volts, AC-DC. Class 1, Div. 1. 6 alarm 
points; 120 Volts, 60 cycle 


standard. 


Write for SCAMMIT Literature Today 


INSTRUMENT 
CORPORATION 


1811 West Irving Park Road @ Chicago 13, Ill. @ GRaceland 7-7850 
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Meter Calibration Potentiometer 

be new products New d-c _potentio- 
meter includes stand- 
ard cell, working bat- 
tery, null balance gal- 








Revolutionary Automatic Multiple Switching System 
Introducing a 


vanometer, volt box, 
completely new and : 
‘i shunts and adjustable 
revolutionary con- a 
; power supply. Three 


cept in multiple 
switching. CARD- 
MATIC is an auto- 
matic multiple 
switch which pro- 
vides 12.6 x 10” 


decade switches pro- 
vide readings to three 
places. Precision wire- 
wound resistors are 


manganin with _ toler- ‘ 





. ne ances to 0.5%. San 

possible ; switching Gorcinto Division, Assembly Products, Inc., Palm Springs, Calj 
combinations and For More Data CIRCLE 310 on Inquiry Card 
has a current rating 

of 10 amp. A se- New Precision Electric Temperature Controller 
lected pre-punched A new thermocouple temperature control system is capable « 
coded card is insert- electric control to a precision of 0.1°F using platinum then 
ed into unit to op- couples or 0.025°F with base metal types. In addition »% 


erate a momentary control solenoid trip mechanism which ac- 
tuates up to 187 individual contacts simultaneously. Wide variety 
and high number of contacts possible with coded cards elim- 
inates rewiring, saves time and money. Photo shows typical use 
with contacts wired to a terminal strip for neatness and access. 
Applications unlimited. The Hickok Electrical Instrument Co., 
Cleveland, Ohio. For More Data CIRCLE 308 on Inquiry Card 


Industrial Thermometers 


Wer ee i eee 


Improved visability, faster and more accurate readings with a 
minimum of parallax and a case that withstands industrial vapors 
and corrosive sea atmospheres are new features now available on 
9” industrial thermometers. The thermometers, designed by Leotta 





and Parcher Co., incorporated those features most desirable to sensitivity, it exhibits a high immunity to stray electric picky 
technicians and engineers who daily read and rely on industrial and is ideal for operation under adverse ambient conditions ¢ 
thermometers. Precision Thermometer & Instrument Co., Phila- dirt, dust and vibration. Minneapolis-Honeywell, Boston Divisio 
delphia, Pennsylvania. For More Data CIRCLE 309 on Inquiry Card Boston, Massachusetts. For More Data CIRCLE 311 on Inquiry Cai 










TANKOMETER 


FOR MEASURING TANK CONTENTS 
ANY DISTANCE AWAY 








TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


















Complete Range Of 
Thermocouple Assemblies 


With T-E’s thermocouple assemblies you get: (1) choice of an extremely wide 
variety; (2) carefully pre-tested quality; (3) simplified ordering — one code 
number for a complete thermocouple assembly. 


Thermocouples — Wire type from 20 to 6 gage. Ruggedly constructed, 
sensitive in performance. Available with fiberglass or various types of ceramic 
bead insulation. Calibrated in lron-Constantan, Copper-Constantan or Chromel- 
Alumel. 


Connection Heads — Choice of various connection heads —heavy duty, 
lightweight, weatherproof, etc. Available with nipples and unions in a variety 
of sizes and lengths. 


Thermowells — Bar stock or built-up, straight or tapered, with threaded, 
flanged or ground-joint mountings. Available in all commercial materials for 
all applications. 
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Also gauges for: 
Barometric Pressure (Mercury Colum) 
Absolute Pressure (Mercury Colum) 
Pressure and Vacuum 
Differential Pressure 
Inclined Manometers for 
pressure or differential pressure. 


SEND FOR BULLETINS 
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Write For Thermocouple Catalog Section E-D 


Thermo Electric 6.dnc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 
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463 GETTY AVE., PATERSON,' 
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Type B High-Precision Potentiometer 


RUBICON TYPE B POTENTIOMETER 


is highly accurate, easy to operate and read 


Here’s the potentiometer for general standard- 
izing work, meter and thermocouple calibration, 
precise thermocouple measurements, calibration 
of resistance networks, and other high-accuracy 
potential measurements. Very reasonably priced, 
too. 
® Three full-scale ranges with high readability: 

0-1.6 volts, readable to 10 microvolts. 

0-160 millivolts, readable to 1 microvolt. 

0-16 millivolts, readable to 0.1 microvolt. 





Use this RUBICON D-C SPOTLIGHT 
GALVANOMETER with the Type B Po- 
tentiometer . . . Wheatstone bridges . . 
photoelectric cells . . . or wherever else a 
galvanometer is used. Available in 20 models 
from 13 to 4000 ohms, priced from $75. Some 
of the features of the line: 


© Improved optics 

Increased stability 

Easy readability—within 0.2mm division 
Completely parallax-free index 

Dual 100 mm. Scale: 0-100 and 50-0-50 








May 1958 


®@ High accuracy: 

0-1.6 volt range—limit of error 0.01% of reading or 
30 microvolts, whichever is greater. 

0-160 millivolt range—limit of error 0.015% of read- 
ing, or 3 microvolts, whichever is greater. 

0-16 millivolt range—limit of error 0.015% of reading, 
or 1 microvolt, whichever is greater. 

® Easy, precise reading—two dial switches and single- 
turn slidewire. Dial indexes all aligned at 6 o'clock for 
easy reading. Slidewire covers less than 1% of each 
range. 

® Low internal resistance contributes to high stability — 
improves sensitivity in low-resistance circuits. 

@ Thermal emf’s minimized—total thermal emf con- 
tent is less than one microvolt when potentiometer is 
used under normal conditions. 

® Galvanometer damping—optimal damping obtained 
by tapping key circuitry in combination with external 
damping resistor. 

® Enclosed construction protects against dust and 
fumes. All resistors, slidewires, keys and switches are of 
the sub-panel type. 


Price: $525. For complete details on the Type B 
High-Precision Potentiometer and other Rubicon 
Potentiometers, write for Bulletin 270. 


MINNEAPOLIS - HONEYWELL, Ridge Avenue at 
35th St., Philadelphia 32, Pa. 


Honeywell 
Tout we Coutiols 


HONEYWELL 
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: Rugged 355-C Contra) 
MILITARY relay meets or eX Ceeg: 
the following: 


m . Shock test: Tot i 
Now you can read shaft positions MODEL 355-C shocks of 15 G's. | al 
METER-RELAY Water tightness: Submerged jy 
: | : tap water at a pressure of 2% 
to one second of arc...directly...with : mercury for S minutes, 

° Dielectric strength: 1009 
é | : RMS at insulated parts, 7% 

sei's nes Want ’em 


an optical Coincidence 
ee RUGGED? 


Reading System 
complete with a Vibration: Survives 10-55-10 ¢y | 
060 amplitude, 1 minute cy, 


precision glass 5 eae © on 
» 2 axes. 


Corrosion: Passes 50 hour 9 
spray (QQ-M-15la). 


Contacts: Rated 100 Ma jp 
sulation to signal coil rated 9 
volts DC. 


Description: Has a set of cop 
tacts in series with locking gl 
Signal and locking coil, both 
moving structure, lock pointe 


A bulletin 
illustrating 
the how and 
why of UNISEC 
is yours for 








| the asking. Pe 
| contacts positively. Resets whe 
| W.&L.E.GURLEY UP TO 20,000,000 OPERATIONS!!! contact circuit is interrupted, 
526 Fulton Street 
, TROY, RaW YORK Assembly Products Ine 
| api] Chesterland 20, Ohio 
| Booth 307, Automation Exposition 
June 9-13, New York Coliseum 
For More Data CIRCLE 77 on Inquiry Card For More Data CIRCLE 78 on Inquiry Card 


EQUIP FOR THE SIZE OF THE JOB 












E’VIN _ INSTRUMENT LATHES 


PRODUCE SMALL INSTRUMENT PARTS BETTER 


LEVIN lathes are made in two collet capacities 





Over 150 sizes of collets available in either @ 
ee pacity. Send for catalog “M’” describing comple 
line of instrument lathes and accessories. 
Levin & Son, Inc., 3610 S. Broadway, Los Angeles], 
California. 


For efficiency small work should be 
done on a small lathe. In many cases it 
work done on an instrument lathe ( 
quires a degree of precision a 
finish which cannot be obtained from 
larger machines. 


* ae ye : : : 2 
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* new products 


: iquid Level Sensor 
Unique Liqué Nuclear research goes 
to work to provide more 


reliable and accurate 


MPA He 





industrial instrumenta- 
tion in a unique liquid 
level sensor which uses 
a radioactive material 
in the sensing element. 
Design provides an ac- 
é tuating signal to con- 


trol or indicate prede- 
Has application in petroleum, chemical and food 
processing, etc. Robertshaw-Fulton Controls, Anaheim, Calif. 


For More Data CIRCLE 312 on Inquiry Card 


termined level. 


Precise Pressure Transducer 


Precise _ pressure 
measurement instru- 
ments have unlimited 


applications in aircraft 
and missile industries 
and in gas, oil and 


These pres- 





pipelines. 
sure transducers are 
cavity type pressure in- 
using un- 
wire 





< 


struments 
bonded _ strain 
principle for accurate and reliable measurement under extreme 
environmental conditions. Instruments are insensitive to vibra- 
tion and acceleration and display minimum thermal shift due to 


temperature change. Gulton Industries, Inc., Metuchen, N. J. 


For More Data CIRCLE 313 on Inquiry Card 
Diaphragm-Type Breather Valve 
A new diaphragm- 
type breather valve, 


which meets petroleum 
industry's needs, is 
only 3” in size, yet it 
embodies all desirable 
performance character- 
istics unique in larger 
sizes of breather valves. 
{ patented “balanced 
diaphragm action” as- 
sures seal against leak- 
age throughout wide 
range of pressures and 
which the 





vacuums in 
breather is designed to remain closed. Design also overcomes 
sticking and freezing. Shand & Jurs Co.. Berkeley, California. 


For More Data CIRCLE 314 


n Inquiry Card 


All New Adjustable Pneumatic Relay 


An ordinary screwdriver and 
wrench are all 


to install a new adjustable posi- 


that are needed 
tioning relay to provide accurate 
control of pneumatic motors and 
valves. The relay counteracts the 
effects of friction and load fac- 
tors which a pneumatic 
motor or valve from responding 


prevent 


properly and assures specified 


performance of new equipment 


by compensating for extraneous 


factors. Can also be used to 
tune up sluggish motors and 
valves or to adapt them to in- 


creased load conditions. Powers 
Regulator Co., Skokie, III. 


For More Data CIRCLE 315 on Inquiry Card 
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A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases an 
Alnico magnet attached 

to a mercury switch. Besicelly, 
this is Magnetrol. 


MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
presents no problem. Whether 
it’s for high pressures, high tem- 
peratures, corresive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 

Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON— NOW 


Fore More Data CIRCLE 80 
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Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 


§ = MAGNETROL, Inc., 2120 5. Marshall Bivd., Chicago 23, Illinois 7 
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Accessories for Galvanometric Recorders 

> new products Six new accessories greatly expand range and 
sg single and dual galvanometric recorders. Model 350 
Flow Tube for Low Cost Metering of Problem Fluids voltage monitor measures 7 ranges ac and de from ] ¥. to 

Compact, plastic, insert-type Model 351 a-c current monitor measures 7 ranges from 5 alk 
Dall flow tube is ideally suited 
for metering ordinary liquids, 
gases and even such “difficult” 
fluids as acids, alkalies and 





Ue 


25 amp. Model 352 line frequency monitor measures frequep 
deviation. Model 353 line voltage monitor measures a 
with suppressed 0 to expanded scale. Model 354 CUITENE mepip 
is any single range of model 351 and model 333 line Service ty 
slurries with very low head loss itor is a single package of models 352, 353 and 354, Teas f 
and consequent reduced pumping struments, Inc., Hous‘en, Texas. 

cost. Accuracy is within + 1% For More Data CIRCLE 319 on Inquiry Card 

of actual flow rate for uncali- 

brated units. B-I-F Industries, Versatile, Direct Dialing Temperature Controller 


. I. ; > ‘ , . . 
Inc., Providence, R. I. Using thermistor probes 








CIRCLE 316 on Inquiry Card as sensing elements, this 
; P controller can be set to any 
New Set-Point Transmitter desired temperature from 
: Introducing a new addition to 6° Cto + 124° C di- 
firm’s fast growing line of com- rectly and the control point 
ponents—a_ set-point transmitter will be within an accuracy 
that permits precise remote ad- of + 0.5°C of the desired 
justment of linear displacement temperature. When _neces- 
control relays. Exhibits excel- sary the control temperature 
lent performance in batch process may be set more exactly by 
applications. On the instrument means of a vernier fine con- 
shown, a digital readout of 0 to trol incorporated into the 
999 is possible; other models instrument. Sensitivity is 
may be read from 0 to 9999, better than + °°5°C. and 
Automatic Timing and Controls, control to + O.°1 can be achieved. Yellow Springs Instrum: 
. ¢ » $< ». . . . . 
Inc., King of Prussia, Pa. Co., Yellow Springs, Ohio. 


. es oe es oe" ; F< Mc re D t I n Ina liry ~ 
For More Data CIRCLE 317 on Inquiry Card , e Data CIRCLE 320 quiry Card 


Process Control Magnetic Tape Transport Low-Temperature Probe 
Equipped for auto- 
matic or manual op- 
eration, the new mag- 
netic tape transport 
shown is designed for 
forward and reverse 
operation at speeds of 
7.5 and 3.75” per sec- 
ond. It is especially 
suited to process con- 
trol applications. It 
also is provided with 
fast forward and re- 20°F in the liquid oxygen temperature range. Can also be w# 
wind speeds of 2400’ for liquid nitrogen, argon and any other liquefied gas in b 
in two minutes. Data- range of —240°F to 320°F. Wide and varied applications 

Tronics Division, American Electronics, Inc., Los Angeles, Calif. possible. Arnoux Corp., Los Angeles, Calif. 
For More Data CIRCLE 318 on Inquiry Card For More Data CIRCLE 321 on Inquiry Card 


Now a new low-temperature probe, Semiconductor Serie’ 
XXXL provides output in volts for a temperature span of 


1 | 

















Close couple your 
flow transmitter " 


Close coupling of flow transmitters with AGCO 
Type M2 Three Valve Manifolds increases effi- 
ciency of modern high speed instruments. This 
feature plus replaceable valve seats, simple 
design, and ease of maintenance make this unit 
a must in modern instrumentation. Write for 
more information on the M2. 


ANDERSON, GREENWOOD & CO. 
1400 N. RICE BELLAIRE, TEXAS 








For More Data CIRCLE 81 on Inquiry Card 
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See us at 
THE AUTOMATION SHOW! 


COW- MAC CONDUCTIVITY 
GAS ANALYZERS 


For gas mixing, process control and gas 
purity, including GAS BLENDERS and GAS 
MASTER PORTABLES. 

Hot wire and thermistor type Gas Chromatog- 
raphy and “On Stream” T/C Cells. 


Hot wire filaments in matched pairs. 


NEW POWER SUPPLIES! Two models especially 
for chromatography circuits—_ 

a) High temperature helium and hydrogen 
ion of hot wire detectors. 
b) Thermistor cell low current, high resist- 
ance operation. 


5 MINUTE HOOK-UP 


operat 


VISIT BOOTH 626, AUTOMATION SHOW! 
N. Y. Coliseum, June 9th to 13th 


ATTEND THE GOW-MAC CLINIC! Special lectures, 
demonstrations and discussion periods on thermal 
conductivity gas analysis. June 10th thru 12th. 


GOW-MAC INSTRUMENT CoO. 
100 Kings Road + Madison, New Jersey 


Gas Analysis by Thermal Conductivity Since 1935 





CAMBRIDGE 


GAMMA-RAY 
POCKET 


DOSIMETER 


This personnel monitoring in- 
strument measures the cumu- 
lative exposure to gamma or 
x-rays over a given period of 
time. The instrument consists 
of an ionization chamber, a 
quartz fibre electrometer and 
a graduated scale and viewing 
system. The charging unit 
comprises a 180 volt “B” battery, a 1% volt “A” battery, a 

flashlight bulb, the well for inserting 

Dosimeter, and the charging control. 





, AOD ng 


« 
on 
— 
ganar OF 


\ SEND FOR BULLETIN 300 G.D. 
| Cambridge also makes the Linde- 
\ mann-Ryerson Electrometer with 
\ 


Power Rectifier and Portable Pro- 
a 


es \, jection Viewer. 


— 


—" 


CAMBRIDGE INSTRUMENT COMPANY, INC. 
3557 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 
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New Ideal- 


Azimuth, Rock and Tilt Test 


Table for Missile 


Components Being Used in 


Connection With the 
Bomarce Program. 


For More Data CIRCLE 83 on Inquiry Card 
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@ For accurate pre-testing of missile and aircraft 


components. 


@ Ground Instrument simulates attitudes of flight. 

® Reliable; easy to operate: safe in operation. 

@ Rock and Tilt motion to a 15-degree included angle. 
@ Azimuth motion to 15-degree included angle. plus 


or minus one degree. 


®@ Pre-set stops for quick accurate leveling. 


@ Microswitch indication of position. 
@ Duty cycle is continuous. 


@ Modular design permits installation or replace- 
ment of parts with solderless connections. 


@ Can be adapted to remote control. 


THE NEW IDEAL-AEROSMITH AZIMUTH, ROCK AND TILT TEST 
TABLE CAN BE USEFUL IN EVERY KIND OF MISSILE PROGRAM! 


IDEAL-AEROSMITH, INC. 


Aircraft Instruments * Instrument Test Systems ® Design 


Engineering * Manufacturing 


Offering Complete Design and Engineering Service 


3913 Evans Avenue 


12909 S. Cerise Avenue 
Hawthorne, California 
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Rectilinear Transducers 


Valuable application data is contained 
in a new 4-page folder on rugged a-c 
linear pickoffs. Used for measurement 
and servo applications, they offer maximum 
reliability and high accuracy under severe 
environments. Crescent Engineering & Re- 
search Co., El Monte, Calif. 

For More Data CIRCLE 400 on Inquiry Card 


Instrumentation Developments 


What's new in instrumentation? Just 
issued Vol. I, No. 1 of “Developments” 
brings you up to date on some interesting 
instrumentation projects now underway. A 


new continuous writing framing camera 
for high-speed photographic research, a 


new type of explosive electrical disconnect 
and meteorological instrumentation used 
in a U.S. Navy study of Alaskan ice and 
snow are discussed. Good reading. Beck- 
man & Whitley, Inc., San Carlos, Calif. 

For Data CIRCLE 401 on Inquiry Card 
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Vacuum and Pressure Gages 


If you're in the market for vacuum and 
pressure gages, you should have a copy 
of a new pamphlet setting forth principles 
of new gages with noble metal compensated 
thermopiles. Photos and drawings -along 
with easy to understand text make this a 
handy comparison reference. Hastings- 
Raydist, Inc., Hampton, Va. 

For More Data CIRCLE 402 on Inquiry Card 


Motorized Selector Valve 


Introducing information on a motorized 
hydraulic selector valve suitable for high- 
ly refined servo control or for the simplest 
The valve provides di- 
without 


switch operation. 
rection selection and flow control 
shock and with a high degree of stable 
discrimination. United Hydraulics, Inc., 
Dayton, Ohio. 

re Data CIRCLE 403 on Inquiry Card 
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Reactor Operations Check List 


Setting up a nuclear facility poses many 
new and specialized problems which are 
technically and legally complicated. Based 
on actual experience gathered from sever- 
al of the nation’s leading utilities and in- 
dustries engaged in nuclear reactor work, 
this check list hits these problems on 3 
levels—pre-operational planning, operating 
and spent core handling. List will be of 
especial interest to those either planning 
facility or considering such a 
move. Nuclear & Engineering 
Corp., Pittsburgh, Pa. 

For More Data CIRCLE 404 on Inquiry Card 


a reactor 
Science 


86 








Control Equipment Charts 


Charts, pictures, system features, system 
diagrams, ratings, etc. on supervisory con- 
trol equipment make bulletin GET-2738 
a valuable addition your control data 
Complete information on operation 
Gen- 


to 
files. 
and applications are also included. 

eral Electric Co., Schenectady, N. Y. 
For More Data CIRCLE 405 on Inquiry Card 


Comparison Bridge 


A precision audio-frequency bridge for 
comparing resistive, capacitative or induc- 


tive components against a suitable stand- 


ard in terms of magnitude and _ phase 
angle is covered in catalog sheet C12. 


Features: portable; self-contained genera- 
dual tube null 
controls;  simul- 


tor and detector with 
indicator; to read 
taneous adjustment of phase and magni- 


ray 
easy 


tude dials, ete. Electro-Measurements, 
Inc., Portland, Ore. 
For More Data CIRCLE 406 on Inquiry Card 
“Optics Plus” 

Just off the press is the first issue of 
“Optics Plus”’—a new publication which 


will report regularly the work being done 
on optical This first issue re- 
ports on new advances in missile tracking; 
an instrument that aligns stable platforms 
automatically; panoramic photograhy; etc. 
Perkin-Elmer Corp., Norwalk, Conn. 

re Data CIRCLE 407 
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New Synchro Data Sheet 

This data sheet presents the important 
characteristics of 
motor 


servomotors, 
tachometers and 
The information is ar- 


synchros, 
resolvers, tacho- 
meter generators. 
ranged for easy reference and forms a use- 
ful key to more detailed information con- 
tained in other data sheets. Muirhead 


Instruments, Inc., New York, N. Y. 
re Data CIRCLE 408 on Inquiry Card 
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Automatic Alarm & Scanning System 


Monitron is a device for gathering alarm 
and control data from stations in 
chemical and petroleum plants, steel mills, 


remote 


nuclear reactors, public utilities and along 
railroads and pipelines. It transmits the 
data to a central station over wire or radio 
for visual and aural presentation and can 
be used to scan and telemeter such basic 
physical quantities as velocity, flow, tem- 
perature, pressure and resistance. It will 
pay you to look into the new booklet that 
gives complete information on Monitron. 
Moore Associates, Redwood City, Calif. 
For More Data CIRCLE 409 on Inquiry Card 
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Pressure Gage Selection Tables 


Complete engineering data and selert: 
tables for applications in Processing jp 
and power instrumentation round out 
valuable 48-page catalog illustrating (a, 
with ranges from 15 psi, or 30” of vaew 
to 20,000 psi. Kunkle Valve Cp, le 
Wayne, Indiana. 


More Data CIRCLE 410 on Inquiry Oy 


For 


Coulometric Analyzer 


Something new in the way of angp 
is a new coulometric analyzer for gu 
analysis. It essentially, 
titration equipment using measured quay 
ty of electricity instead of standard cher 
cal, Applications been scattey 
across broad fields—-with emphasis op ¢ 
dilute solutions which, hoyee 
include acids, bases, oxidizers and telp 
ing agents. Leeds & Northrup Co, Phi 
delphia, Pennsylvania. 


For More Data CIRCLE 411 on Inquiry Oy 
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Million Dollar Test Chamber 


Instrumentation of a million dollar 
for simulating flight conditig 
Aircraft’s Tulsa plant | 
described in bulletin lit 
Simulates Flight Cond 
tions Automatically.” This is interestin 
reading with photos and detailed ta 
Fischer & Porter Co., Hatboro, Pa. 

For More Data CIRCLE 412 on Inquiry Ge 


chamber 
at 
graphically 
“Test Chamber 


Douglas 


Precision Instrument Components 


Here is a valuable 128-page bookie 
which lists over 4,000 precision instrume 
components. addition to the om 
ponents listing, the handy pockets 
booklet also devotes many pages to tt 
nical data on instrumentation and sped 
PIC Design Corp., East Rote 
way, L. L., New York. 

For More Data CIRCLE 413 on Inquiry @& 
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How to Select Pressure Regulators 


Now you can become an expert on 
selection of pressure regulators. A # 
cial section of a new 28-page bullets 
“Pressure Regulators and How * 
Select Them,” explicitly spells out them 
important considerations for correct 4 
cations of self-operating and pilot-type #* 
sure regulators. Included are a 2 
of graphic tables that permit the reader * 
make rapid comparisons of basi¢ 
tor characteristics without reference @ 
tailed specifications. Kieley & 
Inc. Middletown, N. Y. 

For More Data CIRCLE 414 on Inquiry 
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Announcing the First Item in Our New Line of Control Instruments. 


MINIMUM TRIP SETTING 













ip, 
Pry 
pe 
Rip " 
or 
Ky, The name “MITE” was selected 
Reo, "Me 
"Se for two reasons: 


One, its miniature size, 

and two, it, like “The widow’s mite” 
(Mark 12:41-44) 

though small, was very important 

to the One for Whom it was intended. 


MANUAL 
RE-SET 










, eo 
f 7) 
Cf Up 
"Rip 
Pat. Applied for 
t. 
“ey, 
N 
"Rip 
Shown actual size 
The “MITE-73” is a monitor instrument designed to “MITE-73” is available in anodized aluminum, brass 
trip when a pneumatic signal violates its minimum or or 18-8 stainless steel. 
maximum* setting. It remains tripped after the signal . _ 
is restored to normal limits until manually reset, either oon pees Sao P er 250 P.S.I, mini- 
locally or remotely. When in service “MITE-73” will ey Sager a _—— 
relay the input signal “A” to either one or both ports From the above graphic description you will note the 
BY & “C”. (Either “B” or “C” must be plugged if not “MITE-73” has, like the common safety pin, many 
required. ) applications. 


*If desirable to have the “MITE-73” trip on a maximum setting, tee off 
from A to D with a relief valve in the loop and set trip pressure desired. 


REPRESENTATIVES IN PRINCIPAL CITIES 
Write us for complete technical information, or for the address of our representative in your area. 


GEORGE W. DAHL COMPANY, INC. 86 TUPELO STREET, BRISTOL, R. f. 


May 1958 For More Data CIRCLE 85 on Inquiry Card 
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Instrument Enclosures Low-Cost Infrared Instrum : 
entation 
& new literature Racking your brain on how to rack your Low-cost infrared spectrophotomet, Val 
instruments? A new pamphlet, “The routine qualitative and quantitative I 
re Custom Look”, offers some excellent sug- ses are described and illustrated nae 
gestions on how you can get the most out infrared brochure (749). The mes 
What should you know when planning of the space you have with modular sys- stresses design and performance cov 
a new product? “Planned Products”—a tems for instrument enclosures. Reading and lists complete line of liquid am ” 
4-page booklet—outlines a 6-step program this pamphlet will pay off in savings of solid sampling equipment. Beckman $e ag 
which will be of particular interest to the time, cost and space. Ameo Engineering tific Instruments Division, Fullerton, ey plc 
design engineer as well as to management. Co., Chicago, Il. For More Data CIRCLE 421 on ena mu 
Designers for Industry, Cleveland, Ohio. For more Data CIRCLE 418 on Inquiry Card ™ Co. 
For more Data CIRCLE 415 on Inquiry Card Plastic for Instrumentation Fo 
Pneumatic Control Valves «oi =— ’ j 
Guide to Digital Systems a —— Rigid, semi-rigid and flexible gy 
; Here’s a new catalog that you will want urethanes are now coming into Wide Ind 
“Digital Systems with Built-In Rely/ to have close at hand. Catalog 307 gives in the instrument industry for adi | 
Ance” is a new brochure pointing up the complete information on new series 30 versified uses as sound and thermal | me 
fact that reliability and ease of mainte- pneumatically operated control valves. sulation, delicate instrument packaging iu 
nance are inseparable features necessary in Suitable for dead-end service, the very component vibration — insulation, atom, | vil 
a truly functional system. This attitude accurate balance of these valves produces energy specialized uses, etc. Two m pag 
in engineering a system should be of espe- a rangeability in actual service of a ratio brochures contain the most complete gj frat 
cial interest to our readers. Cubic Corp., of 100 to 1. This high rangeability is up-to-date information on_ these plastis | ins 
San Diego, Calif. achieved without positioners and with a for the instrument industry, Amer.) st 
For More Data CIRCLE 416 on Inquiry Card total absence of cycling, chatter, etc. Latex Products Corp., Hawthorne, Calf | ae. 
Schade Valve Manufacturing Co., Phila- For More Data CIRCLE 422 on InquiryQm§ ¢ 
X-Ray Analysis delphia, Pa. 
Jo your field enclysis inctrumentation? For More Data CIRCLE 419 on Inquiry Card Syncroverter Data File ta 
If it is, you will want to read a new and . . ‘ A new Syncroverter data file contip 
informative booklet titled “X-Ray Analysis Vibration Testing a number of useful individual specificatig iP 
Theory and Instrumentation.” The 12-page If vibration testing is important to your sheets on various models of Synchrovem bal 
booklet uses simple diagrams to illustrate work, you should know about the ad- miniature choppers and illustrated deserp : 
the basic differences between film diffrac- vantages that only a complete, integrated tive bulletins. Specification sheets ind ht 
tion, diffractometry and _ spectrography. testing system from a single source can general specifications, operating champ cal 
Discusses: Bragg’s Law, counting rate bring you, A group of new bulletins are teristics, coil data, frequency and OF or 
computers, scintillation, proportional and now available which outline the complete vironmental limits, Schematic and ¢ ds 
flow proportional detectors and Geiger picture on integrated vibration testing mensional sketches illustrate each she toe 
tubes. Philips Electronics, Inc.. In- systems. MB Manufacturing Co.., A di- The Bristol c-.. Aircraft Components b. cal 
struments Division, Mt. Vernon, N. Y. vision of Textron, Inc., New Haven, Conn. vision, Waterbury, Conn. ‘as 
For More Data CIRCLE 417 on Inquiry Card For More Data CIRCLE 420 on Inquiry Card For Mare Data CIRCLE 423 on Inquiry Ca ri 
“ISA MEMBERSHIP 
= e 
BENEFITS J 
ten 
are completely spelled out in the free “ 
- ter 
booklet ““You And The ISA.” In it you m 
jp ve 
will find all the benefits to management, | iy 
| > 
engineers, and technical personnel in l ‘i | 
I r | 
the fields of measurement, testing, in- ! i 7 Po 
| ) 
formation handling, computation, and 1 | dl 
| > 
xe ° ° ° tot 
control. Find out what this nation-wide ! ' E | ’ Ee ' ° ° ; 7 ind 
organization can do for you today. Use L | . 
¢ ?  eeangp ne imine asia Model CL-10 Dynatrol utilizes | Pr 
' dynamic type design principle for the 
coupon below: LI Q UIDS extremely accurate and versatile high- tro 
‘mise <i em | low point detection or narrow level N, 
- A Membership Application Form range proportional control. This small |} Fy 
Es Included I Ss L U & l a S | and rugged low cost control has 4 
, PEs fe AOS Re | positive acting electrical output ff Fly 
! | sponse to level variation. Rated for 
-—-—-—-— -— - - - 4 | 4 0 Li D $ | 3000 psig—any position %4” pipe 
| Instrument Society of America | are _—__J mounting—115VAC explosion proof | con 
| 313 Sixth Ave., Pittsburgh 22, Pa. | pau —no seals for leakage—corrosion |} |i 
| | | Write for Bulletin J57 _ resistant. LF teq 
| Please send me your free booklet, “You And | che 
| The ISA” and a Membership Application Form. | al 
AUTOMATION PRODUCTSI|i® 
N ——— = 
| wa | iy om con 
| a : pa | 3030 Max Roy Street Houston 24, Te» for 
| 
| _Zone_____State - 
Sse ly ceria lles rt aikih cts elias miata aad dado es eon ath dob bts anttnaniadl For More Data CIRCLE 86 on Inquiry Card _ 
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Valves, Valves, Valves 3 “eu 
i “how-to choose it catalog 
a and more valves for al- 
oo every application imaginable. Valves 
y include those with 600, 1500 and 
nd ASA ratings. Excellent dia- 
complete operation information, ap- 
‘ation data and charts make this a 
i Associated Valve and Engineering 


Chicago, Ill. : a : 
i Data CIRCLE 424 on Inquiry Card 





industrial Instruments 
If you're looking for force and pressure- 
‘ng instruments for your specific in- 
jystrial application, then new bulletin 109 
will be right down your alley. This 8- 
brochure outlines applications, ope- 
ation and features of digital indicating 
instruments, high accuracy force and pres- 
wremeasuring components, manometers, 
ei, Dynametrics Corp., Burlington, Mass. 
tor More Data CIRCLE 425 on Inquiry Card 


Totalizing Flow Meter Charts 


A propeller-type totalizing flow meter 
(Propeloflo) is the subject of a 6-page 
bulletin. The bulletin contains a com- 
plete explanation of the operation, instal- 
lation and functions, illustrated with appli- 
cation and cutaway photos, schematic dia- 
crams, accuracy and pressure loss graphs, 
data tables and charts. Meter is ideal 
for metering water and other liquids be- 
cause of its extremely low head loss, easy 
installation, high accuracy and adaptabili- 
y. BI-F Industries, Inc., Providence, R. I. 
For More Data CIRCLE 426 on Inquiry Card 


Temperature Control Guide 


A new condensed catalog features a 
complete line of differential expansion 
temperature control instruments. Heavy 
and light-duty controls, engineered against 
temperatures ranging from sub-zero to 
20°F are illustrated in graphic cutaway 
views of standard, weathertight and ex- 
plosion-proof enclosures. Burling Instru- 
ment Co., Inc., Chatham, N. J. 

For More Data CIRCLE 427 on Inquiry Card 


Power Supplies Chart 


A comprehensive engineering chart gives 
complete electrical and physical specifica- 
tions of power supplies for laboratories and 
industry. Contained in 4-page bulletin 
dealing primarily with power supply appli- 
cations in automation, the chart is just 
the thing to stimulate new ideas. Elec- 
LT Measurements Co., Inc., Eatontown, 


for More Data CIRCLE 428 on Inquiry Card 


Fluid Control 
Fluid control problems? To the rescue 
comes 4 new catalog covering a complete 
line of small valves to fulfill wide-range 
requirements in instrumentation, design, 
: Processing, nucleonics and gener- 
ies. With catalog MV-957 in a 
handy file, you will have within easy reach 
information on technical data 
for 9 different valve series. Hoke, Inc., 
ood, N. J. 
For More Data CIRCLE 429 on Inquiry Card 
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THE TIME INDICATOR UNIT 


accurate to 1 second in 12 days 





TIMES MODEL TS-3 CHRONOMETER 


Program timer, pulse generator and clock. Timing 
assemblies, driven by the clock motor, provide 
momentary contact closings at...... 


* ONCE A SECOND «ONCE A MINUTE e ONCE AN HOUR 


_also constant frequency or pulse outputs as specified in range between 


10 and 1000 cps. 


PRICE: $950.00, F.0.8. Factory. 
With added constant frequency output, $50 per 
output frequency. 


TIMES FACSIMILE CORPORATION 


540 West 58th Street, New York 19, N. Y. 
For More Data CIRLE 87 on Inquiry ard 
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% Profit ° 
Reducing costs, eliminating waste, saving power—Any Reduction 
in Operation Cost—contributes directly to profit. /n many plants, 
a cost reduction of $100 a month has the same effect on profit as sales 


of $20,000 a year. 


Start now. Trim costs with Graphics. 
Ask for Graphic 856—How to Make Plant Surveys 


The ESTERLINE-ANGUS Company, Inc. 


Pioneers in the Manufacture of Graphic Instruments 
Dept. H, P. O. Box 596, INDIANAPOLIS 6, INDIANA 





For More Data CIRCLE 88 on Inquiry Card 











HOW 

T0 
RECORD 
DIGITALLY 


AND 
a POSITION 
oo AUTOMATICALLY 





RECORDING SYSTEMS 
INPUT 










temperature 
pressure 
motion 


-—> 











READ OUT 





printer 





typewriter 
tape punch 
lamp bank 
card punch 


data 
processor 




















For years Coleman DIGITIZERS have been 
widely known and used for converting analog 
motion into discreet digital information. 
NOW! (shown below) Coleman DIGITIZERS are 
being used to establish automatic position- 
ing from standard digital information. 


POSITIONING SYSTEMS 























INPUT 
peatie tone <b 
punched tape 
AUTO POSITIONING | 












machine tools 
servo systems 
plotters 
process controls 


a ee 


Write for free Data File. Mention your application. 














Your name 








Company _ 


Address einai 


WILLE 





ENGINEERING COMPANY, INC. 
6040 West Jefferson Boulevard 

Los Angeles 16, California 

Data CIRCLE 89 on Inquiry Card 
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Corrosion Resistance Chart 


A handy chart showing the relative cor 
rosion resistance properties of various ball 
materials under extreme conditions of tem- 
perature and varied chemical exposure can 
be yours merely by circling the number 
below on the Readers’ Card. An 
excellent and useful quick reference. Hart- 
ford Steel Ball Co., Inc., West Hartford 
6, Connecticut. 


For More Data CIRCLE 430 on Inquiry 
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Feed Water Regulator 


Bulletin M-85-1 provides information on 
a simple and effective means of controlling 


boiler feed water—a new thermo-hydraulic 
feed water regulator. Features: easily 
operated, positive by-pass as part of reg- 
ulating valve; balanced inner valve; 


straight-line flow characteristic; simplified 


servicing. Bailey Meter Co., Cleveland, 
Ohio. 
For More Data CIRCLE 431 on Inquiry Card 


Voltage Regulator Data 
What do you 
tor? The 


scribes a new 


voltage regula- 
data 


voltage 


need in a 


new technical sheet de- 


universal a-c regula- 


tor featuring flexibility, high regulation 
accuracy, clean wave form, rapid starting 


and exceptional recovery time. Regula- 
tor is tubeless. Sorensen & Co., Inc., South 


Norwalk, Connecticut. 


For More Data CIRCLE 432 
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New Data Processing System 


An all new data processing system scans 
100 points at the rate of one per second. 
The system provides 23 combinations of 
scaling and zero offset, high or low alarm 
limits and extraction for flow 
measurement computation. All solid state 
reliability and long life. 
Division, Anaheim, 


square-root 


components assure 
Beckman 

California. 
For More L 


Systems 
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New Pyrometer Data 


indicating 


The “Pyrotroller’, a new 
controlling pyrometer, which pays off in 


reduction in 
detailed 
addition to the 


improved dependability and 


and initial costs is 


bulletin. In 


maintenance 


in a new 
usual information, the bulletin also gives 
typical wiring diagrams for electrically- 


heated, gas—or oil-fired equipment. _ IIli- 


nois Testing Laboratories, Inc., Chicago, 
Mlinois. 


ta CIRCLE 434 on Inquiry 


Combustible Gas Alarm 


A small, 
bustible 
hazardous 


completely self-contained com- 
for installation in non- 
first 


cost and low 


gas alarm 


areas features minimum 


cost, negligible installation 


maintenance. Can be used advantageously 
in industrial plants, oil and gas industries, 
refineries, etc. New bulletin 
gives full details. Mine Safety Appliance 
Co., Pittsburgh, Pa. 


1 CIRCLE 435 on Inquiry 
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MEASUREMENTS 


STANDARD 
BARRETTER BRIDGE 
For Precise R-F Voltage Calf 





MODEL 2024 


e Wide frequency range—2 Mc to 100% 
e True RMS response 
e 50 ohms impedance with VSWR less that) 


e Bolometer element in temperature- 
controlled oven 


This instrument provides the most accuratemes 
of calibrating high frequency voltages kage 
today. 








MEASUREMENTS 


A McGraw-Edison Division 
1 Rekes, Baek, Pa. Sars aba 


e Data CIRCLE 90 on 
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PUMP 


WITHOUT 
CORROSION 


or 
CONTAMINATIO 


Liquids 
Gases 
Slurries 





Wavelike 
Motion 
of Steel 
Fingers 
Forces Material Through Tubing yy 
Capacities 


0.2 cc. per min. 
to 4.5 G.P.M. 


$60.00 
$550.00 





Prices range from 
depending on size 
and accessories 


Write for Catalog. 


SIGMAMOTOR, ING 


39 North Main St. . een 
re Data CIRCLE 91 on Inquiry @ 
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classified 


advertising 


posiTl NTED: 75c per line, minimum 
Fe ex number counts as one line. 
ee in advance. No discount. 

posiTIONS OPEN, etc.: $1.50 per line, mini- 


three lines. Box number counts as one 


yer line. 


characters and spaces | 

. ¥ AD (up to 434"): $14.00 per column 
Minimum 1 column inch. 

ther size ads— standard advertising rates 


must H THE ISA JOURNAL, GRANITE 

313 seen AVE., PITTSBURGH 22, PA. NOT 
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EL 2024 
ASSISTANT PROFESSORSHIP in Mechanical 
to 1000 & Engineering; Graduate degree required. Have pro 
gam in instruments and process controls. Excellent 
; Pi ) , ‘ise’ Bay location 

Salary scale; ideal San Francisco ) ‘ 
less than Write to Head, Division of Engineering, San Jose 


ature- State College, San Jose 14, California. 


SERVICES AVAILABLE 
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ass ie OSUMES our specialty. Write for ‘‘How to Write 

Your Resume” with sample guide and forms-——$1.50 

WRITE FoR Postpaid. The Resume Workshop, Dept. S. Orville 

BULLET EB AR & Co., 55 W. 42nd St., New York 
36, N.Y 
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REPRESENTATIVES WANTED 








MANUFACTURER of Diaphragm Control Valves 
and Pressure/Temperature Regulators desires repre 
sentation in the following cities: Boston, Charleston, 
Denver, Des Moines, Indianapolis, Kansas (City 
little Rock, Los Angeles, Tulsa. Memphis, Mil 
waukee, Nashville, and Tulsa. Write Box No. 2069 
% ISA Journal 


ion 
RSEY 
\quiry Cag 
OUT 
SION 


NATION 








CHIEF APPLICATION ENGINEER 
To develop process measurement and con- 
trol applications in the petroleum, chemical 
and petro-chemical industries. Sales orien- 
tated chemical engineer. Refining process 
and instrumentation experience required. 
Columbus, Ohio location. 

Designers of the ACCURAY Control System 
Industrial Nucleonics Corporation 
1205 Chesapeake Avenue 
Columbus 12, Ohio 














SALES AGENTS WANTED 


Manufacturer of Pyrometers and tem- 
perature measuring equipment wants 
active sales agents in N. Y. City proper, 
Texas, Okla., Ark., Northern Cal., Va., 
La., and Miss. Our products are nation- 
ally advertised and used in chemical 

ts, refineries, laboratories wher- 
evertemperatures must be measured and 
controlled in industry. For complete de- 
tails write: E. C. Finlay, Technique As- 
Meiates, Inc., 1413 N. Cornell Ave., 
Indianapolis 2, Ind. 














LOOKING FOR A REPRESENTA- 
TIVE, WANT TO FILL A POSI- 
WY | TION, LOOKING FOR A POSI- 
TION? ~These and many other 
| kinds of company and individual 
Ow s Needs are regularly filled by the 
0,00 | ISA Journal. Send your copy, etc. 
0 Classified Department, ISA 
NC Journal, 313 Sixth Ave., Pitts- 
burgh 22, Pa. 
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Thermistor Probes 


Nine specifically designed 
probe assemblies are described in detail 
in a new 4-page brochure (EM-13). Probe 
applications include air, oil and_ fuel 


temperature measurement; surface tem- 


perature measurement and liquid level 


measurement and control. Easy to install, 


the probe will meet specific design toler- 
ance requirements. Fenwal 
Inc., Framingham, Mass. 

For More Data CIRCLE 436 on Inquiry Card 


Getting Things Done 


You can do something in your own com- 
munity to encourage young scientists. <A 
new working kit, “Getting Things Done 
Through Local Action,” is now available. 
Good suggestions for school officials, PTA 
groups, etc. on guiding youngsters. If you 
are inclined to help write directly to The 
President’s Committee on Scientists, Wash- 
ington 25, D. C. 


New Miniature Servos 


An all new miniature servo that meets 
the needs for an isolation servo between 
synchro components, or a controlled servo 
drive for resolvers, potentiometers, ot 
shaft to digital converters is discussed in 
bulletin 100-1. Unit is light, compact and 
has a high sensitivity to synchro input pro- 
ducing an accurate high torque output. 
Precision Equipment Corp., Glendale, Calif. 


For More Data CIRCLE 437 on Inquiry Card 


Absolute Light-Scattering Photometer 


Here is an up-to-date bulletin (2295) 
on a new instrument for measuring tur- 
bidity, depolarization and 
angular scattering. The bulletin contains 
detailed information on operating prin- 
ciples, applications and design. For the 
engineer who keeps up with new devel- 
opments, this bulletin is a must. American 
Instrument Co., Silver Spring, Md. 


For More Data CIRCLE 438 on Inquiry Card 


dissymmetry, 


Nuclear Training 

A new booklet is out that describes in 
a completely integrated 
The lab coi- 


photos and text 
nuclear training laboratory. 
sists of a water moderated, natural uranium 
subcritical reactor, a wide variety of radi- 
ation recording and detecting instruments 
and a detailed manual of experiments. 
This is a new concept in nuclear training 
labs. Nuclear-Chicago, Chicage, Il. 

For More Data CIRCLE 439 on Inquiry 


3D Flight Simulator 

As costs for actual flight testing sky- 
rocket, simulation becomes more and more 
important. The latest addition to the ex- 
cellent information becoming available on 
simulation is a 21-page, illustrated booklet 
on 3-dimensional flight simulation. This 
booklet will be extremely useful to our 
readers interested in keeping up with the 
latest developments in the field. Bendix 
Computer Division, Bendix Aviation, Los 
Angeles, Calif. 
For More Data CIRCLE 440 or 
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MERCOID = > coming events 
*Denotes ISA Sponsored or Participating Meeting 


HERMETICALLY 
SEALED MAY 1958 gress Hotel, Chicago, gpa 


by the American Assgocia# 


\ 4 Spectrographers. Con 
MERCUR *xMay 21-23—Instrumentation & Auto- J. Hettel, Armour Reveal 7 


matic Control of Power Systems— dation, 10 W. 35th St., Chies 
SWITCH ES Today & Tomorrow, by the ISA Illinois. 
Power Division and the New York 
Section. Contact W. Welch, Long 
Island Lighting Co., L. L, N. Y. aang ee Inte 
osition , 
TILTING TYPE and 
May 26-28 — 12th National Conference ae . RE 
of American Society of Quality Renentnten Gn 
AVAILABLE Control at the Hotel Statler, Bos- come tt hee Ridge Ave, 
IRCUITS ton, Mass. Contact W. P. Young- — , 
Cc Cc claus, Jr., 161 W. Wisconsin Ave., 
Milwaukee 3, Wis. June 16-18 — 2nd National Co 
on Military Electronics at § 
May 27-28— Second EIA Conference ton Park Hotel, Washington, 
on Maintainability of Electronic Contact G. Rappaport, 1149 
Equipment at the University of West Highway, Silver Sp 
Pennsylvania. Contact J. A. Caf- 


fiaux, EIA, 650 Salmon Tower, 11 ‘ 
W. 42nd St., New York 36, N. Y. June_1828—Chemical and Pet 


3 Wire SP-DT. 4A.-115V. Engineering Conference, in Oj 


May 31-June 8 — European Congress pia, London. Contact Me 
of Chemical Engineering and Ww. Bridges & Sons, Ltd, | 
ACHEMA Congress, Frankfurt, Grand Bldgs. Trafalgar Sq, J 
yermany. Contact DechamaHaus, don W. C. 2, England. 
Rheingart-Allee 25, Frankfurt a.m., 
West Germany. June 19-25 — Scandinavian-A 
Meteorological Meeting, 
Norway. Contact American 
JUNE 1958 orological Society, 3 Joy St, 
nian neemmeiain ton 8, Massachusetts. 





ee, ee | xJune—Summer Meeting, Society of June 22-27 —50th Annual Co 


Automotive Engineers, ISA Trans- of the AIChE in Philadelph 

portation Div. participating. Con- Contact W. F. Stark, Internat 

tact Carl Canfield, Borg-Warner Resistance Co. 401 N Broad 

Corp., Spring Division, Bellewood, Philadelphia Pa. ? 
Illinois. : 


| xJune 2-4—6th National Telemetering 
Conference, Lord Baltimore Hotel, 
Baltimore, Md., co-sponsored by JULY 1958 
ISA. Contact G. M. Thynell, Ap- See 
plied Physics Laboratory, Johns 
Hopkins University, 8621 Georgia 
Ave., Silver Spring, Md. July 24-25—5th Annual Symposium 
Computers and Data Proc 
June 2-6 — National Convention of Na- at the Hotel Albany, Denver, 0 
tional Association of Power Engi- rado, sponsored by the Denver® 
neers at the Hotel Statler, Los search Institute. Contact OF 
Angeles, Calif. Contact E. J. Hedberg, Denver Research i 
Schuetz, NAPE, 176 W. Adams tute, University of Denver, @ 
St., Chicago 3, Il. ver 10, Colo. 


Double Circuit, ST, 4A.-115V. 


June $f 2nd National Conference on July 28August 1— 1958 Gordon 

SP-ST. 10A. 1I5V. Weights and Measures, Washing- search Conference aan 
SP-ST. 25A.-115V. : ton, D. C. Contact NBS, U. S. tation at Colby Junior Ce 
Dept. of Commerce, Washington New London, New Ham 
os Contact W. G. Parks, * 

: . Chemistry, University 0 

eS Fn Se ee, Teeneeem on Island, Kingston, Rhode I 

Production Techniques, sponsored ‘ : ' 


by PGPT at the Hotel New Yorker, $ 

New York, N. Y. Contact John W. July 29-31—3rd Annual Exhibe bh 

Trinkaus, Sperry Gyroscope Co., the Society of Photograp . 
A Neck, L. I, N. Y. strumentation Engineers, 9% 


, Great 
ctual Size i Hotel, Los Angeles, Calif, ¥ 


SPST 1.75 amp. 115 volts June 9-11—Ninth Annual Symposium tact Bob Jakobsen, re 
metallic-end caps on Spectroscopy at the Pick-Con- Drive, Los Angeles 26, Ca 


“ — DON’T MISS IT 


Many standard Mercoid switches out 
write for Bulletin —54 Sept. 15-19 — 13th Annual ISA Instrument-Automation on 
ference and Exhibit will be held in Philadelphia. For further 





ire available 


information contact H. S. Kindler, Director of Technical 
THE MERCOID CORPORATION Programs, Instrument Society of America, 313 Sixth Avenue, 


4201 BELMONT AVE., CHICAGO 41, ILL. Pittsburgh 22, Pa. F. J. Tabery, Exhibit Mgr., 3443 So. Hill 
St., Los Angeles, Calif. 
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